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International 


Eurofighter flies with 
production EJ200 


Following clearance by NETMA, the 
agency managing the four-nation 
Eurofighter programme, flight trials of 
a production standard 89.25-kN 
(20,000-lb) class Eurojet EJ200-03Z 
turbofan started in Italy’s DA.03 devel- 
opment aircraft at Alenia’s Caselle 
flight-test centre in October 1999. 
Developed jointly by Rolls-Royce, 
FiatAvio, MTU Muenchen and ITP in 
Spain, the 03Z-standard EJ200 
includes several new technology 
advances, among which are a combus- 
tion module with air spray burners, 
and new single-crystal materials in the 
turbine blading. In clearance certifica- 
tion tests scheduled for completion at 
Rolls-Royce Bristol in November, the 
-03Z engine successfully ingested a 
0.5-kg (1.1-lb) bird. During accelerat- 
ed simulated mission endurance 
(ASMET) tests, it also demonstrated 80 
per cent of its full operational life. By 
October 1999, EJ200 development 
engines had accumulated more than 
3,600 hours in the seven Eurofighter 
prototypes, including 1,170 flying 
hours. More than 13,500 hours of 
bench running had also been achieved, 
of which 3,500 hours were in high- 
altitude test facilities. 


NH 90 complications 


Delays were expected in the planned 
signature of the US$5.5 billion four- 
nation contract by the end of 1999, to 
launch production of an initial batch of 
214 NH 90 medium-lift helicopters, 
pending resolution of several remain- 
ing cost, technical and time-scale 
problems. A 15 per cent cost reduction 
was agreed by NH Industries for a 
multi-year procurement package 
finalised by the end of 1999, including 
an increase in initial German procure- 
ment from 134 instead of 67, in return 
for a one-year extension — to 2004 — in 
the start of deliveries. Contract signa- 
ture after the 1999 deadline could 
therefore require renegotiation of pro- 
duction costs and further delays. 

Other national NH 90 totals in the 
initial contract include 27 for France, 





33 for Italy and 20 for the Netherlands. 
France has selected Rolls-Royce/ 
Turboméca RTM-322 turboshatts to 
power its NH 90s and Italy has chosen 
the General Electric/Alfa Romeo 
T700/T6E, but a final decision on 
powerplants was still awaited from 
Germany and the Netherlands in 
October. Overall totals in the NH 90 
programme are still planned as 595 
transport, utility and ASW/SAR heli- 
copters. 


Europe 


FRANCE: 


Rough seas for new carrier 


Despite successful deck operations in 
July from the French navy’s new 
35500-tonne (34,932-ton) aircraft- 
carrier Charles de Gaulle, by an Aéro- 
navale Dassault Super Etendard and the 
prototype navalised Dassault Rafale 
M.02, problems encountered during 
the ship’s initial sea trials from January 
1999 required its return in October to 
the Brest shipyard where it was built, 
for a further five months’ work. Recti- 
fication had already been required of 
circulatory problems with the cooling 
water of the carrier’s nuclear power- 
plants, and rudder vibration above 15 
kt (28 km/h), which initially prevented 
it from attaining its maximum design 
speed of 27 kt (50 km/h). Strengthen- 
ing of the reactor casings, plus replace- 
ment of corroded piping, is now 
reportedly under way. 

Airfield tests, followed from 
3 August by flight trials on the Charles 
de Gaulle, of the first of the Aéro- 
navale’s three Northrop Grumman 
E-2C AEW aircraft on order indicated 
that an extension of about 14.5 ft (4.4 
m) was needed of the new carrier’s 
angled deck for Hawkeye operation. 
This is mainly for additional deck- 
manoeuvring space rather than take-off 
or landing area requirements, and will 
not involve a hull extension. It will 
cost about FFr20 million (US$3.25 
million), but provision has apparently 
been made for this work within the 
extra FFr500 million (US$81 million) 


In common with many other fleets, the Armée de I’Air trainer fleet is ‘going 
grey’. Displaying the new bluish grey scheme is this Alpha Jet E of EC 1/8 
‘Saintonge’. The shield on the fin includes all of EC 8’s squadron badges. 





budgeted for the rework now 
required. Delays of several months 
now appear inevitable in the planned 
service commissioning of Charles de 
Gaulle in January 2000. 


CSAR Cougar into service 


French air force (Armée de |’Air — AA) 
acceptance took place in September 
from Eurocopter France at Marignane 
of the first Cougar Mk 2 of four 
currently funded, equipped for combat 
search and rescue (CSAR, or RESCO 
in French) operations. In addition to 
specialised avionics, including Doppler 
radar, GPS/INS, TACAN, DME and 
a Sextant automatic flight-control 
system, the AA’s Fri100 million 
(US$16.23 million) CSAR Cougar Mk 
2 is armed with 20-mm cannon, 
pintle-mounted 7.62-mm beam 
machine-guns, and provision for exter- 
nal stores or drop tanks. Following its 
Kosovo operations, the AA has 
expressed requirements for up to 14 
CSAR Cougars, although orders for its 
remaining initial three are still awaited, 
for delivery to Cazaux from 2003. 


GERMANY: 


Lynx upgrade progress 


Flight tests began in June at GKN 
Westland’s Yeovil plant of the first of 
seven new Super Lynx Mk 88As being 
built by Westland, as part of a US$132 
million mid-1998 German Federal 
Office contract. This also includes 
upgrades of 17 earlier Marineflieger 
Lynx Mk 88s to Super Lynx standards 
by 2003. In addition to 16 Marconi 
Electric Systems Seaspray 3000 360° 
surveillance pulse-compression radars 
costing US$24 million, new avionics in 
the Mk 88As include Marconi MST 
FLIR, L3 Communications AN/AQS- 
18 sonar, Racal Doppler 91 navigation 
radar, Rockwell Collins GPS, and 
MATRA/BAeD Sea Skua anti-ship 
missile capability. Following trial- 
installation modifications to a German 
Navy Lynx, GKN Westland is produc- 
ing 16 Mk 88A upgrade kits for incor- 
poration by Eurocopter Deutschland. 





MiG-29 support 


Expansion of MiG Aircraft Product 
Support (MAPS) GmbH activity — 





started jointly by DASA, MAPO MiG 
and Russia’s Rosvoorouzhenie arms 
export agency in 1993 at Manching — 
is planned from a mid-1999 agree- 
ment, giving a similar equal 
German/Russian shareholding. The 
original objective of providing techni- 
cal and logistic support of 19 former 
East German MiG-29 ‘Fulcrum-A’ 
fighters and four MiG-29UB two-seat 
combat trainers passed to the Luftwaffe 
will now be extended to MiG-29s 
operated in Central and Eastern 
Europe, through the proposed MiG-29 
Support Group or MAPS International. 

Upgrades will also be included in 
MAPS International activities, follow- 
ing comprehensive experience gained 
by DASA from adapting the commu- 
nications, navigation and IFF equip- 
ment of the Luftwaffe’s ex-GDR 
MiG-29s to meet NATO standards. 
This has included recent installation of 
a Sextant navigation computer with 
GPS inputs, control and display unit, 
and data loading unit, from a German 
government (BWB) contract. 

DASA has also added extra under- 
wing fuel tanks and extended the 
Klimov RD-33 engine and component 
life-cycles to comparable Western 
levels, to reduce operating costs, Simi- 
lar modifications are now required by 
the MiG-29s operated by Hungary and 
Poland (from which an initial order has 
already been received by MAPS), as 
new members of NATO, as well as 
those flying with the air forces of 
Bulgaria, Romania and Slovakia. 

Copies of a study conducted by the 
German IABG research institute, 
which maintains that MiG-29 upgrades 
represent a far cheaper alternative to 
procurement of new aircraft, have 
been circulated to these and other 
nations. DASA and MAPS are there- 
fore offering a broad range of MiG-29 
modernisation options of modular 
design, to extend their NATO-com- 
patible operating lives through at least 
2015. These options vary from the 
installation of new basic avionics and 
equipment, such as TACAN and GPS 
for NATO compatibility, to advanced 
technologies including digital systems, 
‘glass’ cockpits and precision-guided 
weapons, exemplified in the new 
MiG-29SMT upgrade programme. 

Agreement has also been reached by 
DASA with Sukhoi, for the possible 
organisation of a similar technical 
support group for East European and 
other Su-22 fighters. 





Seen in August 1999, this aircraft (66) was the first Mirage 2000-5F to receive 
the squadron colours of EC 2/2 ‘Céte d’Or’ seen at its base of Dijon-Longvic. 
The ‘Grim Reaper’ badge is that of SPA 94, EC 2/2’s 3° Escadrille. 


Luftwaffe Tornado ‘specials’ 


Most current Luftwaffe units formed 
in the late 1950s, with the result that 
many are celebrating their 40th 
anniversaries. Shown above is JBG 
31’s spectacular anniversary jet, still 
wearing the scheme despite the 
anniversary being in 1998. Shown 
right is the JBG 34 ‘Allgau’ 40-year 
‘special’ (the unit was established 
on 5 May 1959), with colours based 
on the unit’s badge, which depicts 
stylised jets overflying the Bavarian 
Alps. The unit previously flew the 
F-84F and F-104G, represented by the 
silhouettes on the fin. 


GREECE: 


More Chinooks ordered 


A long-awaited Hellenic Army Avia- 
tion requirement for another seven 
Boeing CH-47D Chinook heavy-lift 
helicopters was finally confirmed in 
October 1999 by a US$200 million 
Foreign Military Sales contract. Nine 
CH-47Ds, originally produced by 
Agusta in Italy as CH-47Cs and later 
upgraded by Boeing, operated by an 
HAA battalion (TEAS) from Megara, 
will be joined by the new Chinooks 
from initial deliveries in 2001. 





New coast-guard aircraft 


Two F 406 Vigilant SURMAR light 
twin-turboprop maritime surveillance 
aircraft, with an option for one more, 
were ordered in a Fr90 million 
(US$14.6 million) mid-1999 contract 
signed by the Greek government with 
Reims Aviation, for operation by the 
Dekelia-based Hellenic Coast Guard 
(Liminiki Astonomia) service. Delivery 
is scheduled in 15-18 months of the 
F 406s, which are fitted with a ventral 
Texas Instruments AN/APS-134 360° 
radar, a side-looking airborne radar 
(SLAR) installation, and Litton night- 
vision systems, among other specialised 
equipment. These aircraft also have 
provision for underwing pylon attach- 
ments for light weapons, camera pods 
or SAR stores. 


ITALY: 


C-27] takes the air 


On 25 September, Lockheed Martin 
Alenia Tactical Transport Systems’ 
jointly-developed C-27] conversion of 
its twin-turboprop G222 tactical trans- 
port made its first flight from Turin, 
Italy; the aircraft features the Rolls- 
Royce Allison AE2100D2 powerplant, 








emacs rie 
prenirneee? 


six-bladed Dowty propeller installa- 
tion, and cockpit avionics of the 
LMTAS C-130J. The 14-hour sortie, 
during which 4500 m (14,765 ft) was 
reached, indicated satisfactory basic 
handling at the start of the C-27]’s 
certification test schedule. This will be 
supplemented by a second converted 
G222, with a full avionics fit, includ- 
ing APN-241 radar and night-vision 
goggles compatibility, by late 1999. 
The first C-27J from new-build 
production will then join the flight- 
development programme, to achieve 
JAR 25 certification by late 2000. 
C-27 procurement is being considered 
by both the Italian and US Army, the 
latter for its Airborne Common Sensor 
programme. Type evaluations are also 
being made against the CASA CN.295 
for Australian and Greek tactical trans- 
port requirements. 





New government transports 


Deliveries were expected to start to the 
Italian air force (AMI) in September 
1999 of new aircraft for 306° Gruppo 
of 31° Stormo at Ciampino, to operate 
in government transport roles. Two 
Dassault Falcon 900EX long-range tri- 
turbofan transports were scheduled to 
replace a similar number of Gulfstream 
Ills by November, when the first of 
two Airbus A319C] Corporate Jet 
twin-turbofan transports ordered by 
the AMI was also due to arrive. Fitted 
out with 60 seats in an executive lay- 
out by Lufthansa Technik, the Airbus 
A319s are due to replace the AMI’s 
two long-serving Douglas DC-9-32s 
by the end of 2000. 

Nine P.180 Avanti light twin-turbo- 
prop transports are also being built for 
the AMI by the recently refinanced 
Piaggio Aero Industries. Orders for 12 
more Avantis were placed by the AMI 
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in July 1997, supplementing earlier 
deliveries of 11 to the Italian air force 
and army aviation. 


Goose Bay training 


Crews from the Italian air force are to 
join those from the German Luftwaffe, 
the Royal Netherlands air force and 
the RAF in autonomous low-level 
operational training with 5 Wing of 
the Canadian Armed Forces at its 
Goose Bay facility in Labrador. Under 
an agreement reached on 7 September 
between the Canadian and Italian 
governments, AMI crews will begin 
training with six to eight combat 
aircraft, 150 rotating personnel and a 
permanent detachment of 10-15 
personnel, for about 800-1,000 sorties 
per year from late 2000. 


NORWAY: 


Eurofighter evaluation 


In a further RNoAF evaluation of its 
capabilities for Norway’s new combat 
aircraft requirement, a second series of 
Eurofighter test flights was completed 
at DASA’s Manching facility in August 
1999 by Major F. A. Evenson, a test 
pilot from the Royal Norwegian Air 
Force Materiel Command. With the 
Lockheed Martin Block 50 Plus F-16, 
the Eurofighter had been short-listed 
by the RNoAF for its Northrop F-5 
and F-16 attrition replacement 
programme, for which 30 new multi- 
role fighters are being sought. Initial 
procurement may be restricted to 
around 20 machines, however, follow- 
ing reductions of NKr130.5 million 
(US$16.86 million) to NKr24.67 
billion (US$3.187 billion) in the FY 
2000 military budget. RNoAF 
economies may also require withdraw- 





Above: Although formed in 1958, 
JBG 33 did not produce any 
spectacular markings for its 40th, 
but instead commemorated the 
occasion of its 100,000th hour on 
Tornados with this scheme on 
45+88. The 100,000th hour occurred 
on 3 September 1999, 14 years and 
one day after the wing began 
Tornado operations from its Biichel 
base. The special markings were 
applied for this occasion, and were 
due to last around 20 days before 
the aircraft was dispatched to 
Erding for a C-check and repainting. 


al in the coming year of its two Lock- 
heed P-3N Orion SAR/surveillance 
aircraft and three DHC-6 Twin Otter 
light transports. 

Using Eurofighter DA.5, the first 
sortie in a series of profiles requested 
by the RNoAF focused on assessment 
of the autopilot/autothrottle functions 
based on the new standard of flight 
control-system software. Checks of the 
operating and air combat modes of the 
ECR-90 fire-control radar were 
included in a second flight by Major 
Evenson, as part of the overall 
Eurofighter test programme. 


POLAND: 
New VIP transports sought 


Requests for information were issued 
by the Polish government in August 
for planned procurement of two long- 
range and four smaller corporate- 
equipped turbofan transports, to 
replace the three Tupolev Tu-134As, 
two Tu-154Ms and 13 Yakovlev Yak- 
40s currently operated by the Polish air 
force for official use. Larger contenders 
are expected to include the Airbus 
A319CJ Corporate Jet, BAe Avro RJ 
and Boeing Business Jet. Yak-40 
replacements are expected to be select- 
ed from Bombardier’s Challenger, 
Dassault Falcon 900, Gulfstream GIV 
and Raytheon Hawker 1000, with 
selection from RFPs issued in 2000. 


ROMANIA: 


Cobra procurement 
prospects ended? 


Hopes for implementation of the long- 
standing agreement for Romania’s 
US$1.5 billion procurement and 
assembly programme involving 96 Bell 
Helicopter Textron AH-1RO Cobra 
attack helicopters have faded following 
passing of the 30 June 1999 deadline 
for finalisation of the deal. The agree- 
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Lithuanian ‘Hips’ 


The Karines Ojo Pajegos (Lithuanian air force) received 
eight Mi-8 helicopters. After a period of open storage at 
Vilnius, the aircraft have been reworked by Helisota 
Limited for service with the KOP, joining two existing 
Mi-8s in service with 13 Squadron at Zokniai. This unit 
has four Mi-8Ts in standard transport configuration, 
including the newly-reworked aircraft seen below right. 
Helisota has also modified five Mi-8Ts into a SAR version 
(right), with search-capable weather radar, Breeze 
Eastern hoist and Spectrolab SX-16 Nightsun xenon 
searchlight. These are to be based at a new SAR base at 
Kaunas-Aleksotas. Two more Mi-8Ts have been 
converted by Helisota into Mi-8PS VIP transport 
configuration (below), characterised by having the old 


round windows replaced by square ones. 
Tieme Festner 


ment also included purchase by Bell of 
a 70 per cent interest in Romania’s 
IAR Brasov aircraft plant, but in 
Bucharest Defence Minister Victor 
Bablue was quoted as saying that the 
AH-1 programme exceeded current 
national finance resources. 


RUSSIA: 
VVS upgrade proposals 





Plans were revealed in August to fund 
several upgrade programmes for Russ- 
ian air force (VVS) aircraft and equip- 
ment, in the absence of new 
procurement orders for a number of 
years. Sukhoi is applying its export 
development experience with the 
Su-27/Su-30 series to proposed low- 
cost avionics upgrades now being 
discussed with the VVS. Similar 
upgrades are being negotiated with 
VPK MAPO for VVS MiG-29s, to 
achieve full multi-role capabilities, 
resulting in a high degree of common- 
ality between the two main Russian 









fighter types with open architecture 
digital mission system avionics, air-to- 
air weapons and precision-guided 
air-to-surface munitions. 

Unusually, in view of Russian aero- 
space industry capabilities and work 
shortages, Western avionics have been 
selected as one of the mainstays of 
these upgrades, although with consid- 
erable local production involvement. 
For example, the commitment by the 
former Sextant Avionique (now 
known only by its first name as part of 
the Thomson-CSF group) to supply 
Totem-derived dual standard ring 
laser-gyro inertial navigation systems 
with air data, GPS and GLONASS 
inputs for these programmes is being 
made with Moscow’s Ramenskoye 
Design Company from a jointly- 
developed product. Sextant is also 
joining Russkaya Avionika in develop- 
ment and production of the French 
company’s SMD68 15.2 x 20.3-cm 
(6 x 8-in) liquid-crystal multi-function 
colour cockpit displays (LCDs) with 
peripheral selectors, and head-up 








The KLu received the first two of its AH-64Ds on 13 July 1999 for service 
with 302 Squadron. All should have been delivered by 2002, allowing the 
return to the US Army of borrowed AH-64As. 
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displays, for the VVS MiG-29 and 
Su-27/Su-30 upgrade programmes. 
The Russian companies are also 
responsible for integration and inter- 
face of these systems. 

Su-27UBs and Su-30s in the 
proposed VVS upgrade programme 
have been referred to as Su-30MKRs, 
although the prototype (s/n 302), 
which was shown at MAKS’99 by 
IAPO still in factory primer, without 
canards or thrust-vectoring, was 
labelled as an Su-30K. For commonali- 
ty, similar and open architecture avion- 
ics are planned for installation in the 
parallel VVS MiG-29 upgrade 
programme, for which Thomson-CSF 
is providing a FLIR system. 

Sextant is also supplying the LCDs 
for India’s 50 IAPO-built Sukhoi 
Su-30MKIs, although apart from the 
entirely Russian-equipped first 18, 
their now-finalised installation will 
include a SAGEM INS and El-Op 
HUD, plus other Russian and Indian 


avionics. 
































New tactical transport plans 
Recently-revealed VVS replacement 
plans for its ageing fleet of Antonov 
An-26 tactical transports are based on a 
new high-wing twin-turboprop trans- 
port design from the Ilyushin Aviation 
Complex, in preference to the MiG- 
110 and Sukhoi S-80 projects. Few 
details have yet been revealed of the 
new Ilyushin Il-112V, which appears 
to employ some of the features of the 
commercial low-wing Il-114, includ- 
ing two 1865-kW (2,500-shp) Klimov 
TV7-117S turboprop engines driving 
six-bladed low-noise propellers, 
although with a slightly smaller payload 
of around 6 tonnes (5.9 tons). 

Requirements are estimated for 
about 300 Il-112s throughout the CIS, 
although whether a VVS order will 
emerge depends on how much of the 
proposed FY 2000 defence budget — 
equating to US$6 billion — actually 
materialises. Of the US$5.6 billion 
finally approved in May for FY 1999, 
only about US$1.25 million had been 
allocated by mid-1999, 


SPAIN: 
Mirage upgrade completed 





Completion is scheduled in mid-2000 
of a relatively low-cost digital avionics 
upgrade programme involving 55 of 
Spain’s 66 Dassault Mirage F1B/C/ 
D/E multi-role fighters. In late 1995 a 
FFr700 million (US$140 million) 
contract for this programme was placed 
with Thomson-CSF, in conjunction 
with SABCA in Belgium and CASA in 
Spain, to help bridge the gap until 
Eurofighter is delivered, extending 
Mirage service to about 2018. 


In May 1999 the KLu began using LANTIRN pods on its F-16 MLUs, a 
Maverick-armed aircraft from 322 Squadron being seen here. Three were 
bought for use over Kosovo, while two more were leased from the USAF for 
training at Leeuwarden. Ten Lockheed Martin Sharpshooter targeting pods 
and 60 GEC-Marconi Atlantic FLIR pods are on order for delivery from 2000. 
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Landing at its base at Gdynia-Babie Doly, this MiG-21bis is from the ‘City of 
Puck’ 1st Navy Air Squadron (1 Pucki Dywizjon Lotnicky Marynarki 
Wojennej), Polish navy. Note the non-standard tiger stripes. 


Main changes included improving 
signal processing and air-to-ground 
modes of the existing Thomson-CSF 
Cyrano IV fire-control radar for use 
with laser-guided bombs (LGBs) or 
other precision weapons, in conjunc- 
tion with a T-CSF Damocles advanced 
targeting pod. A longer-term option 1s 
replacement of the Cyrano IV by 
Thomson-CSF’s new RC400 light- 
weight multi-mode radar. A new 
nav/attack system, based on a Sextant 
Avionique hybrid RLG INS, with 
embedded GPS, plus an air data com- 
puter, is being installed, as is a multi- 
function cockpit, smart HUD and 
Topsight-E helmet-mounted displays, 
from the same manufacturer. South 
Africa’s ATE company is contributing 
a mission computer and mission data 
transfer unit, with associated software, 
from its own SAAF Mirage Fl and 
Cheetah upgrades. Improved NATO 
inter-operability is planned from instal- 
lation of Have Quick H secure com- 
munications and upgraded encrypted 
Mode 4 IFF systems. Other upgrades 
include HOTAS, a video recorder for 
MED and HUD data, and a Barax 
defence countermeasures suite, with 
ALR-300 radar-warning receiver and 
rear-mounted chaft/flare dispensers. 

Following initial modification by 
SABCA in Belgium of the first three 
development aircraft, CASA’s Mainte- 
nance Division has been undertaking 
modification and installation of the 
new equipment since May 1996, as 
principal sub-contractor, initially in six 
Mirage Fis at La Maestranza in 
Albacete. Four more have since been 
completed at the Spanish air force 
operating base of its 14th Wing at 
Albacete, from where another seven 
will follow, in addition to 35 from 
CASA’s Getafe facility. Roll-out of the 
prototype FICE (C.14-20, shown at 
Le Bourget) in March 1998 was fol- 
lowed by 25 qualification flights, and 
modernisation of all 51 EdA single-seat 
and four two-seat Mirage F1s. 





P-3 and C-130 upgrades 


While ending one Spanish military 
upgrade programme, CASA began 
another in 1999, involving two Lock- 
heed P-3A and five P-3B Orion 
maritime patrol and ASW aircraft 
operated by the EdA since 1973. Their 
modernisation was first planned in 


The Ejército del Aire programme to 
upgrade 49 Mirage F1s of Ala 14 is 
expected to conclude in mid-2000. 
This F1EE is seen landing during 
ECM trials with CLAEX, carrying a 
Syrel Elint pod and (not visible) 
Barax jamming pod. Visible are the 
‘new ALR-300 RWR antennas on the 
fin and ALE-40 chaff/flare dispenser 
above the ventral fin. 


1987, but a Pts18 billion (US$113 mil- 
lion) contract has only recently been 
approved by the Spanish Defence 
Ministry for a five-year programme, 
for which CASA is prime contractor. 

Spain’s P-3 upgrade is based on the 
company’s Fully Integrated Tactical 
System (FITS), developed by CASA 
over several years, from installations in 
maritime patrol versions of its twin- 
turboprop C.212 and CN.235 trans- 
ports. For the P-3 programme, the 
CASA FITS incorporates the sensors 
and navigation integration technolo- 
gies used in the mission integrated 
system of the CN.235MP Persuader 
since 1994, including Litton 
APS-504(V)5 radar, FLIR-2000HP 
night-vision system and Litton 
AN/ALR-85(V) ESM. A central tacti- 
cal processor is linked with five identi- 
cal and multi-function crew consoles, 
all Local Area Network interconnect- 
ed, and each with its own RISC 
processor, 51-cm (20-in) high-resolu- 
tion display (optionally AMLCD), two 
touch plasma screens, keyboard and 
track-ball. FITS also includes other 
peripherals, such as a cockpit presenta- 
tion screen (AMLCD), recording and 
data loading units, armament and 
sonobuoy management systems. 

Deliveries of the first upgraded P-3s 
to the Spanish air force are scheduled 
for early 2002, and CASA is seeking 
additional maritime patrol markets for 
its FITS installation from a current 
global fleet of an estimated 1,120 
aircraft. They comprise 260 light, 102 
medium and 764 heavy maritime 
patrol aircraft, the last being mainly 
P-3s. At least 230 more medium types 
are expected to be added by 2017, by 
which time upgrades of over 60 P-3s 
are forecast to have been completed in 
a potential US$2.3 billion market. 

CASA’s Maintenance Division has 
further been involved since late 1995 
in the Pts6.7 billion (US$55.3 million) 
upgrade of the EdA’s dozen Lockheed 
C/KC-130H Hercules, for which 
certification was achieved in 1998. 
With Lockheed Martin as main sub- 
contractor, this upgrade involves navi- 
gation, flight-control, communications 
and defensive aids advances, to extend 
EdA C-130 service lives for 10 or 
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The Sukhoi S-80 tactical light transport prototype is seen taking shape in 
the KnAAPO (Konsomolsk-na-Amur Aircraft Production Organisation) 
factory. A first flight was expected in the autumn of 1999. Behind is the 
single-seat ‘Flanker’ line, which includes two Su-33 carrierborne aircraft. 


more years. Redelivery of the first 
three upgraded C-130s was achieved in 
1998, and is continuing. 


EdA air base closed 


Long-term occupation by the 11th Air 
Wing (Ala 11) of the Spanish air force 
of Manises air base, near Valencia, 
finally ended on 29 July with the 
formal closure of the base. Having pre- 
viously operated with North American 
F-86 Sabres, Dassault Mirage HICEs, 
and Mirage F1CEs over many years, 
111 Escuadrén of Ala 11 has been 
equipped with 11 former Qatar Emiri 
air force Mirage FIEDA multi-role 
fighters and two Mirage FIDDA two- 
seat combat trainers since their acquisi- 
tion by Spain in mid-1994. These 
aircraft have now been transferred to 
their new base, alongside Ala 21, at 
Morén de la Frontera. 


SWEDEN: 
Third Gripen squadron 





Re-equipment with JAS 39s of a third 
Swedish air force (SAF) squadron, 
from AJS/SH 37 Viggens, started on 
30 September in F 10 Wing at Angel- 
holm air base. This followed attain- 
ment of operational status of F 7 at 
Satenas, with 28 aircraft in two 


squadrons, as the first SAF wing to 
complete Gripen conversion. Despite 
current defence economies of SKr4 
billion (US$490 million) per year, 
about 80 Gripens have been delivered 





so far from 204 currently on order, 
including 64 third-batch JAS 39C/Ds; 
they will eventually re-equip eight 
SAF multi-role combat squadrons, 
each with 25 instead of 17 aircraft, in 
four operational wings. F 16 at Uppsala 
is next in line to re-equip from JA 37 
Viggens to the Gripen. Defence cuts, 
however, including planned disband- 
ment of seven army brigades from the 
present 13, one of the current five SAF 
wings, retirement of the last Viggen by 
2004, withdrawal from the Taurus 
KEPD 150 ASM project, plus an 
extension in initial deliveries of 50 
third-batch JAS 39Cs and 14 two-seat 
JAS 39Ds from 2006 to 2007, may 
affect subsequent conversion plans. 


TURKEY: 
F-5 upgrade contract 





A US$1.2 million contract was award- 
ed in September to Northrop Grum- 
man’s Integrated Systems and 
Aerostructures (ISA) Sector for 34 F-5 
upper cockpit, nine lower cockpit and 
20 dorsal fuselage longerons, for deliv- 
ery from May 2000. This supplements 
a three-year US$70 million upgrade 
programme for 48 Turkish air force 
(THK) Northrop F-5A/Bs now in 
progress at Eskisehir, in Turkey. Under 
Israel Aircraft Industries as prime con- 
tractor, Elbit Systems and Singapore 
Technologies Aerospace are helping to 
install F-16-type avionics in these air- 
craft for continued use as lead-in fight- 
er trainers. 


UKRAINE: 





Russian bombers returned 


Settlement was finally reported in 
October with Russia concerning the 
transfer to Russia of some of the strate- 
gic bombers left behind in Ukraine by 
the former Soviet air force after the 
1991 collapse of the USSR. Of the 
original 19 Tupolev Tu-160 “Black- 
jacks’ and 23 Tupolev Tu-95MS 
‘Bear-H’ bombers left at Priluki and 
Uzin, only eight Tu-160s and three 
Tu-95s were involved in the final 
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Above: This unmarked Tornado 
F.Mk 3 is carrying live missiles anda 
BOZ-style pod on the rarely seen 
outboard pylon. The latter is usually 
used on the F.Mk 3 to house the 
Ariel towed radar decoy. 





agreement for their return, together 
with their associated 564 Kh-55 
(AS-15 ‘Kent’) turbofan-powered, 
3500-km (1,890-nm) range nuclear 
cruise missiles. Having originally 
demanded US$8 billion for this pack- 
age in 1994, Ukraine finally settled for 
a reported US$285 million, offset 
against its debts for Russian natural gas 
supplies. After extensive checks and 
maintenance, all 11 aircraft are due to 
fly back to Russia by the end of 1999, 
and to undergo further refurbishment. 
The remaining 29 Tu-95s and Tu- 
160s in Ukraine will then be scrapped. 


UNITED KINGDOM: 





Privatised tanker/transport 
services sought 


Invitations to submit outline proposals 
by the end of 1999 to design, manage, 
operate and fund a service to replace 
the RAF’s existing tankér/transport 
fleet were extended last autumn to six 
mainly British consortia for the MoD’s 
largest Private Finance Initiative (PFI) 
programme to date. With a potential 
value of £9 billion over a 20-year 
period, the RAF’s new Future Strate- 
gic Tanker Aircraft (FSTA) project is 
seeking commercially-managed succes- 
sors to 24 BAe VC10s plus nine Lock- 
heed TriStars currently operated by the 
RAF. 

Bids were reported from consortia 
led by British Aerospace, Brown and 
Root, FRA-Cobham with Thomson- 
CSF, Raytheon, Rolls-Royce, and the 


Sizeable numbers of C-130Js 
destined for the RAF have arrived at 
Marshall’s Cambridge plant. This 
unpainted example (N4099R) is a 
short-fuselage Hercules C.Mk 5, 
destined to take up the registration 
ZH882 when in service. 


Below: In August 1999 RAF Valley 
hosted a celebration of the BAe 
Hawk’s 25th anniversary. The first 
flight had been made on 21 August 


1974. Several aircraft carried special 


anniversary markings. 


Serco Group with Spectrum Capital 
Ltd. In association with other service 
providers, the Rolls-Royce bid was 
based on a fleet management concept, 
which has successfully survived the 
MoD’s RFI and pre-qualification eval- 
uation. The UK engine company is 
also involved in other consortia bid- 
ding for the FSTA, which it says could 
be converted wide-bodied civil trans- 
ports, such as the Airbus A310 and 
A330, Boeing 767 or Boeing/MDC 
DC-10, perhaps powered by Rolls- 
Royce turbofans. A final MoD deci- 
sion on FSTA is due in early 2002, for 
PFI operations to begin as early as 
2004. 





UK Alpha Jet purchase 


An acute shortage of RAF British 
Aerospace Hawks, resulting from their 
current £100 million major rebuild 
programme, led to the unexpected 
order announced in August by the UK 
Defence Evaluation and Research 
Agency (DERA) at Boscombe Down 
for 12 ex-Luftwaffe Dassault/Dornier 
Alpha Jet advanced jet-trainer/light 
ground-attack aircraft. 

Having withdrawn in 1997 its 


remaining 160 or so Alpha Jets from 
175 originally delivered in 1980-83, 
Germany is supplying seven (ex- 
40+09, 41435, 41+42, 41+55, 41+62, 
41+71, 41+73) from long-term storage 
for the UK contract. After refurbish- 
ment to airworthy condition by the 
Dornier Luftfahrt subsidiary of 
Fairchild Aerospace, which will also 
provide three years’ subsequent techni- 
cal support, they are being delivered to 
DERA at the rate of one per month 
from February 2000. At Boscombe 
Down, with British military serials and 
markings, the aircraft will replace at 
least two Hawks and a Hunter used for 
service trials and training with the 
Empire Test Pilots’ School and Insti- 
tute of Aviation Medicine. Others may 
operate from the Llanbedr test range 
and for continuation training. The five 
remaining DERA Alpha Jets are being 
acquired to provide spares and possible 
attrition replacements. 

DERA’s Alpha Jet acquisition repre- 
sents the Agency’s first fast-jet fleet 
replacement in its four-year trials and 
test history, and is claimed to break the 
pattern of many preceding years of 
under-investment in this area. 





More power for the Sea 
Harrier? 


Power limitations experienced in high 
ambient-temperature conditions with 
the Royal Navy’s Sea Harrier FA.Mk 
2s during recent Persian Gulf opera- 
tions have resulted in BAe/Rolls- 
Royce studies to cost replacement of 
their 96.73-kKN (21,750-lb) Pegasus 
104/106 turbofans with the 105.85- 
KN (23,800-Ib) Pegasus 11-61 in US 
Marine Corps AV-8B Harrier IIs. 
Finance has already been authorised to 
upgrade some of the RAF’s 85 or so 
similarly-engined Harrier GR.Mk 7s 
with the Pegasus 11-61, for which 
provision had been made through the 
joint AV-8B/GR.Mks 5/7 Harrier I 


programme. Re-engining RN Sea 
Harriers would require some structural 
changes and, if approved, would be 
applied only to about one-third of the 
RN’s current 45-strong FA.Mk 2 
force. 

New avionics are also under consid- 
eration for the RN Sea Harriers, to 
meet an MoD SLA 924 staff require- 
ment. Main change would involve the 
introduction of a central multi-func- 
tion colour display, and integration by 
BAe of Rockwell Collins Joint Tacti- 
cal Information Distribution System 
(JTIDS), plus a new IFF system. 





RAF Bulldog replacement 


Official service entry took place at 
RAF Cranwell on 13 September of the 
first of 90 Grob 115E two-seat primary 
trainers, which are scheduled to replace 
the BAe Bulldogs of University Air 
Squadrons and Air Experience Flights 
at 14 locations throughout the UK. 
Although carrying RAF roundels and 
being flown by service instructors, the 
new trainers, known as Tutor IIs after 
their 1930s Avro predecessors (repre- 
sented at the Cranwell ceremony by 
the Shuttleworth Trust’s sole survivor, 
K3215), are owned, supported and 
maintained by Bombardier Aerospace 
Defence Services (BADS) to civil stan- 
dards, and also bear appropriate civilian 
registrations. BADS Light Aircraft Fly- 
ing Task involves a minimum of 
35,000 and possibly up to 50,000 
flying hours per year, with estimated 
savings of around £30 million over 
RAF Bulldog operations in its 10-year 
contract. These totals will include 
23,500 hours for 650 UAS pilots, who 
each fly 90 hours over a three-year 
period. A further 18,500 hours is 
expected to result from flying 45,000 
Air ‘Training Corps cadets in the dozen 
Air Experience Flights. Another 8,000 
hours will be available for expansion 
and CFS training, including instructor 
courses of up to 70 hours. 


Middle East 


EGYPT: 


Follow-on F-16 contract 





Long-expressed Egyptian air force 
interest in procurement of another 12 
Block 40 Lockheed Martin F-16Cs 
and a similar number of two-seat 
F-16Ds was confirmed on 23 August 
by a US$324 million contract signed 





with the US company, for delivery 
from 2001. As the sixth Egyptian F-16 
Peace Vector contract since 1980, this 
increases overall EAF Fighting Falcon 
procurement to 220, including 50 
F-16Ds. Deliveries of the previous 
EAF Peace Vector V order for 21 
Block 40 F-16Cs started only in June 
1999, and are now scheduled to 
continue until 2002. Separate orders 
are being placed with General Electric 
for 28 F110-GE-100B turbofans for 
the latest EAF F-16s, as well as for 
Northrop Grumman AN/APG-88(V) 
fire-control radars and Boeing/MDC 
AGM-84 Harpoon anti-ship missiles, 
increasing Egypt’s overall package 
contract to around US$1.2 billion. 


ISRAEL: 
F-16 powerplant selection 





In mid-1999, Israel selected Pratt & 
Whitney F100-PW-229 turbofans for 


its 50 recently-ordered F-16Is, derived 
from current Block 50/52 production 
aircraft, but customised with a high 
proportion of Israeli avionics and 
weapons within the US$2.5 billion 
contract. Options have also been taken 
on another 60 F-16s, to unspecified 
Block 60 standards, for the IDF/AF. 


JORDAN: 
CN.235Ms leased 


Recent military co-operation agree- 
ments with the Turkish government 
included a one-year lease of two TAI- 
built Airtech CN.235M twin-turbo- 
prop tactical transports. They will 
supplement two CASA C.212-100s, 
four Lockheed C-130Bs and five 
C-130Hs previously delivered to the 
RJAF, for transport roles. Jordan’s 
agreement with Turkey also includes 
its provision of extensive training facil- 
ities for Jordanian military personnel, 
and joint training exercises. 


OMAN: 
PC-9s ordered 


Expansion and modernisation is con- 
tinuing of the Oman armed forces, 
including several new equipment 
orders, despite defence spending con- 
straints from now-reversed falling oil 
prices. Among the orders are 12 Pilatus 
PC-9 advanced turboprop trainers, 
which are expected to replace a similar 
number of BAe 167 Strikemaster Mk 
82/As. Progress is now well advanced 
with DERA/BAe-assisted upgrades of 
Royal Oman air force Jaguars to 97 
standards. 


UNITED ARAB 
EMIRATES: 


F-16 procurement resolved? 


Problems delaying finalisation of the 
UAE’s planned US$6.7 billion contract 
for 80 examples of Lockheed Martin’s 
new multi-role Block 60 F-16C/D 
development, with conformal upper- 
fuselage fuel tanks and many other 
changes, were being resolved, accord- 
ing to US Defence Secretary William 
Cohen in October. While negotiations 
with the US government are now 
being finalised, he said that financial 
aspects of the deal could not be 
addressed until the technical details had 
been settled. 

Following ADAF selection of the 
Block 60 F-16C/D in May 1998, over 
the short-listed Eurofighter EF 2000 
and Rafale, UAE orders have been 
delayed by negotiations for US release 
of software source code data relating to 
their new Northrop Grumman active 
array radar, electronic warfare suite and 
associated weapons. With 
AMRAAMs, smart weapons and 
support equipment, the F-16s are 
scheduled to replace Abu Dhabi’s 
remaining Mirage 5s and reinforce its 
combat strength in 2002-2004, along- 
side 30 Dassault Mirage 2000-9s. Their 
US$3 billion order has also been 
augmented by a US$77 million 





contract to upgrade the ADAF’s 33 
Mirage 2000EAD/DAD/RADs with 
Thomson-CSF RDY radar and new 
digital avionics, to similar standards. 


Africa 


ALGERIA: 
MiG-29 supply reported 


Shipment from Belarus to Peru in 
mid-1996 of 28 MiG-29s, among 
other Russian military aircraft, for 
assembly by 80 Russian technicians, 
was expected to be followed in late 
1999 by another 36 ‘Fulcrums’, report- 
edly scheduled for supply to Algeria 
from the same source. Some 82 MiG- 
29s were originally believed to have 
been by retained by Belarus after the 
collapse of the Soviet Union. It now 
appears that at least some of the eight 
MiG-29UB two-seat combat trainers 
for which a Belarussian order was 
announced at the recent MAKS’99 air 
show in Moscow, for initial deliveries 
before the end of 1999, may be trans- 
ferred to Algeria as part of its overall 
requirement. 


ANGOLA: 
Su-24 interest doubted 





Plans were also reported in the 
Moscow media in mid-1999 for 
Belarus to transfer several surplus 
Sukhoi Su-24M ‘Fencer’ advanced 
variable-geometry strike-fighters to the 
UNITA rebel opposition movement 
in Angola. It seems doubtful, however, 
that an African guerrilla movement 
would have the personnel and techni- 
cal resources to support so sophisticat- 
ed a weapon system. 
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SOUTH AFRICA: 


Arms orders scaled down 


Cuts of nearly one-third in initial 
contracts for South Africa’s previously- 
announced R31 billion (US$5.05 bil- 
lion) arms package to R21.3 billion 
(US$3.475 billion), imposed in Sep- 
tember because of national economic 
problems, were achieved by converting 
many of the planned procurement 
orders into options. Full payment of 
the R4.7 billion originally allocated for 
24 BAe Hawk 100 lead-in fighter 
trainers has now been deferred from 
firm South African orders for 12, with 
options for the remainder for delivery 
from 2005. Economies have also 
resulted in abandonment of SAAF 
plans to equip its Hawks with a light- 
weight multi-mode fire-control radar. 
As the largest aerospace item in the 
ambitious arms programme, the R10.9 
billion SAAF requirement for 28 
Saab/BAe JAS 39 Gripen advanced 
multi-role fighters is now being met 
from initial orders for only nine two- 
seat JAS 39Bs, plus options for 19 
single-seat versions scheduled to follow 





in 2009. From joint initial contracts 
totalling some US$1.165 billion, 
Gripen deliveries to South Africa are 
scheduled to start in 2005-06, a year or 
more after arrival of the first SAAF 
Hawks and expiry of the options for 
both types. SAAF Gripens will incor- 
porate several new features, including 
inflight refuelling, plus customised 
avionics and communications equip- 
ment from Grintek Avitronics in South 
Africa. New stores and pylons will also 
be designed and produced locally by 
Denel Aviation. Grintek and Analysis 
Management & Systems are already 
contracted by BAe to supply commu- 
nications, flight-safety and airframe 
fatigue monitoring systems for the 
international Hawk 100 programme 

As the remaining main aerospace 
items in South Africa’s arms package, 
planned procurement of four LHTEC 
T800-engined GKN Westland Super 
Lynx 300 ASW/ASuW helicopters is 
currently on hold, although still 
required to equip four Meko corvettes. 
The requirement for 40 Agusta A 109 
light utility helicopters has been cut to 
30, costing some US$319.5 million, 
for delivery from 2002, 


Southern Asia 


BANGLADESH: 
MiG-29 order queried 


A reported US$124 million order for 
eight ex-VVS MiG-29s for the Air 
Wing of the Bangladesh Defence 
Force was placed through Rosvoor- 
ouzhenie in June and announced at the 
MAKS’99 Moscow air show; howev- 
er, it was put on hold in late October 
when the government decision was 
challenged by the judiciary in Dhaka. 
Procurement of a similar number of 





upgraded Chengdu F-7MG for the 
AWBDF is believed to be under way. 


INDIA: 





Defence expansion planned 


Urgent Indian Navy (IN) replacement 
requirements for its venerable INS 
Viraat — now its only aircraft-carrier, 
and on a two-year refit since April 
1999 — were reportedly nearing finali- 
sation in late 1999 from long-term 
negotiations to acquire Russia’s 45400- 
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Above: Two Westland Commando 
Mk 2s of the Egyptian air force are 
seen at Dothan, Alabama, where 
they have undergone rework. 


Right: This Egyptian AF C-130H-30 
visited Lyneham in September 1999. 
The aircraft serves with 16 
Squadron at Cairo-West, this unit 
flying the EAF’s special Hercules 
variants (including VIP and EW 
aircraft), while 4 Squadron flies the 
standard ‘tactical’ C-130Hs. 
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tonne (44,673-ton) former V/STOL- 
carrier Admiral Gorshkov. Although 
commissioned in December 1987, 
Gorshkov never entered Soviet naval 
service, and has been laid up for more 
than a decade at Severomorsk. It is 
reportedly being offered by Russia for 
only the cost of its refurbishment, 
equipment and modification, estimated 
at about US$750 million. 

Indian government approval was 
also recently received by the IN for the 
construction of a new and indigenous 
32000-tonne (31,488 -ton) successor to 
Viraat, known as an Air Defence Ship. 
Its conception is being finalised in 
India’s Naval Design Bureau to 
accommodate up to 16 conventional 
combat aircraft, with bow ski-jump 
assistance for take-off and arrester gear 
on an angled deck for landing — both 
also required by the Gorshkov — plus 20 
support helicopters. 

Aircraft for a new carrier air group 
would require another US$1.5 billion 
or so in funding. Operation has been 
envisaged of a navalised version of 
HAL’s Light Combat Aircraft and its 
Advanced Light Helicopter, but delays 
in both these programmes are leading 
to studies of alternatives. Since MiG- 
29s are already in the Indian Air Force 
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inventory, renewed interest is being 
shown by the Defence Ministry in 
Delhi in acquiring 20 or more exam- 
ples of the recently revived navalised 
multi-role MiG-29K. Although this 
aircraft lost the Russian navy’s order to 
the Sukhoi Su-27K (Su-33), several 
prototypes are still flying, and one was 
shown at the recent MAKS’99 display 
at Zhukovskiy. 

Also announced there was a Rs4 
billion (US$91.8 million) Indian Navy 
order for four co-axial Kamov 
Ka-31RLD AEW helicopters with 
retractable NII Radiotechniki 
Oberonitelye ventral planar radar, 
representing the first production order 
for this type. IAF interest has also been 
reported in the possible lease of 10-12 
Tupolev Tu-22M3 ‘Backfire’ strategic 
bombers from Russia, with whom 
negotiations are additionally being 
finalised for similar imminent lease of 
one or two Beriev/Ilyushin A-50 
‘Mainstay’ AEW aircraft. Funding of 
almost US$200 million is being allocat- 
ed to procurement of new radar, 
avionics and other equipment from 
Israel, for upgrades of IAF Jaguars, 
MiG-27MLs, Sukhoi Su-30MKIs, and 
Mil Mi-35s. Procurement is planned of 
new Elta EL/M-2080 ground surveil- 


lance radars, together with a produc- 
tion licence for the Su-30 by Hindus- 
tan Aeronautics Ltd. 





Jet trainer procurement 


New tenders were being examined by 
the Indian air force in late 1999 for its 
long-discussed Advanced Jet Trainer 
(AJT) requirement, to rectify a major 
omission in its flight-training invento- 
ry. After many years of procrastination, 
fresh urgency has resulted from contin- 
uing heavy combat aircraft accident 
attrition, involving nearly 20 crashes in 
the first eight months of 1999, 

While the IAF has maintained its 
preference for the BAe Hawk, its 
current delivery lead-times of around 
two years cannot meet Indian require- 
ment for the first 12-24 aircraft within 
about a year of contract signature. 
Another 24 are needed within a three- 
year period, followed by 44 from 
Hindustan Aeronautics licensed 
production, from an overall budget of 
at least US$1.5 billion. 

Fresh offers have also been made by 
VPK MAPO, which has several MiG- 
ATs under construction, in addition to 
two SNECMA Larzac-powered proto- 


types. After more than 400 flying 
hours, these aircraft have virtually 
completed their development pro- 
gramme, apart from clearance of minor 
intake modifications to extend maxi- 
mum angle of attack limits beyond 
18°, but are still awaiting a production 
contract. The Larzac-powered version 
is apparently considered too expensive 
by the IAF, but a lower-priced MiG- 
AT offered by VPK MAPO with new 
Soyuz RD-1700 turbofans would have 
difficulty meeting India’s delivery 
time-scales, since this engine is only 
just about to start bench-runs in 
completed form. 

An initial Rs1.8 billion (US$41.5 
million) contract has also been received 
by Hindustan Aeronautics Ltd to 
launch its HJT-36 programme for a 
new basic jet trainer, to replace the 
IAP’s elderly HJT-16 Kirans. Powered 
by a still-to-be selected turbojet or 
turbofan in the 13.3- to 20.0-kN 
(3,000- to 4,500-lb) bracket, two 
prototypes of the tandem-seat, low- 
wing HJT-36 are planned to start flight 
development from late 2002. 


PAKISTAN: 
F-7MG ordered 





Chinese air force orders for the 
upgraded, cranked delta-wing Cheng- 
du J-7EBs, which equips several 
AF/PLA units, including its ‘August 


AIDC AT-3 0825 has recently 
adopted this three-tone camouflage 
for weapon tests with the Chung 
Shan Institute of Science and 
Technology. Developed by CSIST is 
the Hsiung Feng II anti-ship missile 
seen here. The weapon has a small 
turbofan engine, aspirated by the 
intake between the lower wings, 
and dual-mode terminal guidance, 
with both a radar (nosecone) and 
infra-red sensor (mounted on top). 
The Hsiung Feng | predecessor was 
based on the Israeli Gabriel 2. 


The 5th Tactical Fighter Group is based at Taoyuan AB with late-model 
Northrop F-5E/Fs. The aircraft are equipped with the flattened Tigershark- 
style nose and enlarged leading-edge root extensions. They are equipped to 
launch the AGM-65B ‘Scene Mag’ TV-guided Maverick. 


Above: On 1 July 1999 control of the 
upgraded S-2T Tracker aircraft 
passed from the ROCAF to the ROC 
Navy. They remain at their base at 


Pingtung South. 


The Bell TH-67 is in use for 
helicopter training by the ROCAA. 

' Two versions are in use - 20 are 
configured for VFR training (left), 
identified by wire-cutters, and 10 
serve on IFR training duties (right). 





Following the discovery of cracks in 
engine discs, the RAAF’s F-111 fleet 
was temporarily grounded in mid- 
1999. The F-111G (illustrated) was 
due to start supersonic trials with 
the GPS-guided SSB (Small Smart 
Bomb) to clear the weapon for use 
on the USAF’s F-22. 


Ist’ aerobatic team, are expected to be 
substantially augmented from a report- 
ed recent contract from Pakistan for 
80-100 F-7MG export versions. Their 
procurement appears to be in response 
to India’s upgrade programme for 125 
MiG-21s now in progress, and suggests 
that Pakistan is not prepared to wait 
for the long-promised and more 
extensive Chengdu FC-1 development 
of the original Russian design. 


Far East 


CHINA: 
Su-30 order confirmed 


Confirmation emerged in August of a 
new PRC contract for an initial batch 
of 38 two-seat Su-30MKK long-range 
multi-role combat aircraft, for delivery 
from 2002, from an estimated US$1.85 
billion requirement for up to 60. 
Work has already started on the 
Su-30MKK programme at the Komso- 
molsk-on-Amur Production Associa- 
tion (KnAAPO), as one of three Su-27 
production centres, in addition to the 
Sukhoi OKB. Unlike the 50 
Su-30MKIs ordered by India, the 
Su-30MKK lacks canards and thrust- 
vectoring, but has new, mainly Russ- 
ian avionics. Flight development of the 
prototype started from the KnAAPO 
factory on 9 March. 

China’s Su-30 contract follows a 
US$1.5-1.7 billion 1992 order for 36 
KnAAPO-built single-seat Su-27SK 
air defence/superiority fighters and 10 
two-seat Su-27UBK combat trainers 
from IAPO (Irkutsk Aircraft-Building 
Industrial Association) production, 
with close-combat Vympel R-73E 
(AA-11 ‘Archer’) and medium-range 
semi-active radar-guided R-27R 
(AA-10 ‘Alamo’) AAMs. Assembly 
from a US$2.5 billion five-year 
licensed production programme of 
some 200 Su-27SKs, known locally as 
J-11s, has also recently begun from 
KnAAPO-supplied components at 
China’s Shenyang Aircraft Plant. 

PRC Su-30 procurement plans are 
expected to include precision-guided 
ASMs, including rocket/ramjet- 
powered Zvezda Kh-31P (AS-17 
‘Krypton’) long-range (100 nm+/185 
km+) anti-radar missiles. Provision for 
air refuelling in the Su-30s will finally 
give the AF/PLA a credible, if small, 
strategic strike force, other than 
ICBMs or 100 or so obsolete Xian 
B-6s (Tu-16s), assuming funding allo- 
cations for suitable Ilyushin Il-78 
‘Midas’ tankers are available. An Il-76 
with Elta Phalcon phased-array radar is 
also being developed by IAI as a plat- 
form for the AF/PLA’s long-standing 
AWACS requirement. 








Paramilitary helicopters 


New helicopter equipment was being 
ordered in late 1999 from Eurocopter 
through a US$93.4 million contract 
from Hong Kong’s Government 
Flying Service, for operation from the 
new Chek Lap Kok International 
Airport. Five 14-seat EC 155B 
Dauphin N4s will be used for VIP 
transport and medevac roles, while 
three larger AS 332L2 Super Puma 
Mk 2s are intended mainly for search 
and rescue missions. Delivery of both 
types is scheduled in 2001-02. 


INDONESIA: 





Hawk delivery embargoed 


Four-month EU and US arms embar- 
goes on Indonesia, following human 
rights infringement allegations in East 
Timor, led to suspension by the UK 
government in September of BAe’s 
export licence for further deliveries of 
Hawk Mk 209 single-seat light combat 
aircraft to the Indonesian air force 
(TNI-AU). Three of the Hawks held 
in Thailand en route to Indonesia 
completed their delivery in October. 
Six more then still awaited renewal of 
their UK export licence, for release 
from BAe from a second batch of 16, 
costing US$265 million, following the 
first 16 in 1996-97. Indonesia had 
earlier acquired 20 two-seat Hawk Mk 
53 advanced and eight Mk 109 lead-in 
fighter trainers from 1980, some of 
which had reportedly been flying in 
the East Timor area. 


MALAYSIA: 





Super Lynx contract signed 


Long-term negotiations between GKN 
Westland and the Malaysian Defence 
Ministry — which had been further 
extended by the 1997-98 Far East 


This armed Helibras HB 350BA 
Esquilo is operated by the Brazilian 
navy’s Esquadrao de Helicopteros 
de Emprego Geral 1 (HU-1) at the 
main naval air base at Sao Pedro da 
Aldeia. The type is designated 
UH-12 in naval service, and can 
carry two FN Herstal 7.62-mm MAG 
machine-gun pods. The twin- 
engined HB 355F2 Esquilo 2 is also 
in use, designated UH-13. 


currency crisis — for the Royal 
Malaysian navy to acquire Lynx 
frigate-based ASW helicopters, were 
eventually completed in early Septem- 
ber with a £100 million plus contract 
for six aircraft. They are believed to 
comprise a launch order for the new 
Super Lynx 300, although official 
confirmation was still awaited at the 
time of the order announcement. 
GKN Westland Helicopters Chief 
Executive Richard Case said that the 
Malaysian order was the first for the 
Super Lynx in Southeast Asia, and it 
was appropriate that it should be 
placed by the Royal Malaysian Navy. 

He recalled that in 1988, No. 499 
Squadron was established in an RMN 
Air Wing to operate Westland Wasp 
helicopters, and Malaysian selection of 
the Super Lynx more than justified the 
significant investment made in this 
aircraft. 

Following its economic recovery, 
Malaysia is also reported to have 
revived negotiations with Indonesia for 
the procurement of three Airtech 
CN.235M-220 twin-turboprop tactical 
transports, which some sources claim 
have already been delivered. 


NORTH KOREA: 
CIS arms transfer reports 





Kazakh government intervention was 
reported in mid-1999 following the 
sale of 34 surplus Kazakhstan MiG-21s 
for US$44.2 million to North Korea 
earlier in 1999, in violation of UN 
arms embargoes. Kazakh officials in 
Alma Ata claimed that the MiG-21 
transfer was illegal, and were allegedly 
seeking the return of the aircraft. 
Another attempt to airlift six 
Kazakhstan MiG-21s by Antonov 
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An-124 in March 1999 to Bosnia was 
defeated when they were detained in 
transit through Azerbaijan. Kaza- 
khstan’s MiG-21s are reportedly being 
replaced by surplus Russian MiG-29s, 
Su-25s and Su-27s, supplied in return 
for 40 ex-SovAF Tupolev Tu-95MS 
‘Bear’ strategic bombers transferred 
back to the VVS. 

North Korea is also reported to have 
received 10 or so MiG-29s from Russ- 
ian sources, while the US has relaxed 
its long-term economic sanctions 
following Pyongyang’s conditional 
freeze on long-range ballistic missile 
testing. This culminated on 2 August 
in the launch of the latest Dong Feng 
ICBM, with a reported design capabil- 
ity to deliver a 1,500-lb (680-kg) 
warhead over ranges of up to 4300 nm 
(7965 km). 


SINGAPORE: 


First Boeing KC-135s 


Delivery started to the RepSAF in 
September of the first of four ex-USAF 
Boeing KC-135A tanker/transports 
bought by the Republic of Singapore 
air force for US$225 million in 1996. 
They have since been upgraded from a 
US$500 million logistics support 
contract with CFM56-2 turbofans, 
underwing Flight Refuelling Mk 32 
hose-drum pods and associated equip- 
ment, plus Pacer Crag digital cockpit 
avionics, to KC-135R standards. 
RepSAF personnel began training in 
mid-1998 on USAF Stratotankers at 
McDonnell AFB, Kansas, in prepara- 
tion for arrival of the already boom- 
equipped KC-135Rs. They will 
supplement four KC-130Bs and a 
KC-130H in current service. 

Other recent Singapore military 
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During a European trip in July 1999 
this 402 Squadron, CF, CT-142 
navigation trainer visited NAS 
Valkenberg in the Netherlands. The 
Dutch are seeking a new navigation 
trainer to replace the single leased 
Beech King Air 200 (PH-SBK), 
Hel is currently in use with navy 
itles. 


contracts include another four Boeing 
CH-47SDs, to join the six ordered in 
1994 now deployed at Grand Prairie, 
Texas, for operational training. 
RepSAF evaluations are also being 
made for possible helicopter use of the 
Rafael Spike and NT-D ATMs, the 
former already having been ordered by 
the Singapore army. 


TAIWAN: 
More US equipment orders 


Flight development started on 25 
August at Boeing’s Philadelphia factory 
of the new CH-47SD or ‘Super D’ 
Chinook, for which the Republic of 
China signed a letter of agreement in 
April for procurement of three, plus a 
material order for production of six 
more, with related support services, for 
the Taiwanese army. 

When delivered in 2002, from a 
Foreign Military Sales programme 
administered by the US Army, 
Taiwan’s three CH-47SDs will supple- 
ment three Boeing 234 Commercial 
Chinooks currently flown by the RoK 
army, primarily for disaster relief, SAR 





Above: This special scheme was 
applied to F-16C 91-0362 of the F-16 
Division, 57th Wing to mark the 50th 
anniversary of the Nellis-based 
USAF Weapons School. 


Right: The 149th Fighter Wing, 
Texas ANG at Kelly AFB, Texas, is 
one of two newly established F-16 
FTUs (formal training units), the 
other being the 178th FW at 
Springfield, Ohio. The 149th now 
operates F-16C/D Block 30 aircraft: 
this is the new commander’s 
aircraft. 
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and VIP transport. Taiwan’s CH-47SD 
deliveries were scheduled to be 
preceded in 1999 by despatch of six of 
the new Super D Chinooks to a so-far 
unspecified export customer. 

Taiwan was also reported to have 
placed a follow-up order in late July 
for the Northrop Grumman Hawkeye 
airborne early-warning aircraft, with 
US approval for the sale of two more 
E-2T versions, plus support equipment 
and training, from a proposed US$400 
million contract. Unlike Taiwan’s four 
earlier E-2T's, which were ex-USN 
E-2Bs remanufactured to Group 0 
E-2C standards, with AN/APS-138 
dorsal radar, the additional RoCAF 
Hawkeyes will have some improved 
Group II avionics, including new 
Lockheed Martin APS-145 radar. 


THAILAND: 
Alpha Jet order halved 


For economic reasons, mid-1999 
RTAF proposals to acquire 50 surplus 
Luftwaffe Dassault/Dornier Alpha Jet 
twin-turbofan advanced trainers/light 
ground-attack aircraft, stored in 
Germany since withdrawal in July 
1997, were later halved. Although 
low-houred, and nominally priced at a 
reported DM50,000 (US$27,600 
each), the German Alpha Jets require 
major overhauls, which would have 
increased the total cost of the 50 origi- 
nally required by the RTAF to around 
US$70-80 million. 


A maximum of Bt1.275 billion 
(US$34.5 million) now approved for 
RTAF Alpha Jet procurement, mainly 
through barter, will therefore involve 
only 25 aircraft, including five for 
spares, plus training and support equip- 
ment. Although most of the German 
Alpha Jets were employed in single- 
seat light ground-attack roles, they 
retained their two-seat configuration, 
the rear cockpit being utilised to house 
operational equipment. Originally 
delivered between 1980 and 1983, 
they underwent several upgrades while 
in German service, including uprating 
their SNECMA Larzac 04-C6 to 04- 
C20 standards. 

After reconversion and refurbish- 
ment by Dornier Luftfahrt at Oberpfaf- 
fenhofen, near Munich, and retaining 
their original provision for armament, 
including a podded 27-mm Mauser 


cannon and two additional pylons for 
AIM-9L Sidewinder AAMs, the Alpha 
Jets will re-equip by 2004 two RTAF 
light attack units currently operating 
about 30 Rockwell OV-10 Broncos. 


VIETNAM: 
More Su-27s planned 


With the Rosvoorouzhenie state arms 
export agency, Sukhoi was reported to 
be discussing orders in late 1999 for a 
second batch of 12 Su-27s with 
Vietnam, mostly involving additional 
two-seat Su-27UBK combat trainers. 
They will follow earlier deliveries of 
seven Su-27SKs built by the Komso- 
molsk-on-Amur Production Associa- 
tion (KnAAPO) and five Su-27UBKs 
from the Irkutsk Aircraft-Building 
Industrial Association (I[APO). 


Australasia 


AUSTRALIA: 
First C-130Js received 


Formal acceptance by the Royal Aus- 
tralian Air Force on 7 September of 
the first of its 12 Lockheed Martin 
C-130J-30 Hercules 2 tactical trans- 
ports came some two years later than 
originally scheduled. Ordered in late 
1995, the RAAF’s stretched C-130Js 
will replace a similar number of 
C-130Es operated since 1966 by No. 
37 Squadron from Richmond Air 
Base, in New South Wales, alongside 
the 12 C-130Hs of No. 36 Squadron. 
Six more C-130Js were scheduled to 
arrive in Australia before the end of 
1999, flown by 18 pilots and eight 
loadmasters who are continuing con- 
version training in the US, followed by 
the remaining five by April 2000. 


F-111 fatigue problems 


As the world’s sole operator of the 
‘swing-wing’ F-111 — with 14 ex- 
USAF F-111Gs, as well as 20 of 24 
GD F/RF-111A/Cs bought new in 
1973 to equip a strategic strike-recon- 
naissance force — the Royal Australian 
Air Force is working with Lockheed 
Martin Tactical Aircraft Systems 
(LMTAS) on studies to extend the 
operating lives of the aircraft until at 
least 2020. An area of particular con- 
cern is fatigue-crack analysis of the 
F-111 wing pivot, which is machined 
from D6AC high-strength steel. Other 





structural areas are also being examined 
for possible fatigue rectification. 

Fatigue cracks found in tie-bolt 
holes in the compressor section of 
Pratt & Whitney TF30-107 and - 
109RA turbofans of RAAF F-111Gs 
and F-111Cs, respectively, resulted in 
their recent grounding for inspections. 
TF-109RAs developing 92.68 kN 
(20,840 lb) of thrust for take-off are 
currently replacing the original 82.27- 
KN (18,500-Ib) TF30-103s in RAAF 
F-111Cs, for which 130 of the later 
powerplants will be available from 
Australia’s recent US$2.5 million 
options on surplus USAF F-111 equip- 
ment. Also including 11 complete 
F-111Gs, ALR-621 radar-warning 
receivers, and additional support 
equipment valued at some US$500 
million, this equipment has been in 
long-term storage at the AMARC 
depot at Davis-Monthan AFB, 
Arizona, where it will remain to pro- 
vide spares and attrition reserves for 
the RAAP’s F-111 fleet. 


Sea King upgrade 


GKN Westland recently completed a 
A$70 million (US$44.62 million) life 
of type extension (LOTE) programme 
on seven Sea King HAS.Mks 50/50A 
maritime utility helicopters of the 
Royal Australian Navy (RAN). Signed 
in July 1994, the contract included 
GKN Westland commitments to spend 
at least A$18.4 million on work for 
Australian contractors, a total so far 
exceeded by A$1.6 million. Redeliv- 
ery of the first upgraded Sea King 
HAS.Mk 50 took place in January 
1996, and continued operation is 
planned by the RAN until at least 
2008. 


NEW ZEALAND: 


Fifth Kaman SH-2G 


RNZ Navy plans to buy a fifth Kaman 
SH-2G(NZ) ASW helicopter, to 
supplement the four new-build Super 


Seasprites ordered from a US$185 
million contract in 1997, were 
confirmed in mid-1999 by the New 
Zealand government. Included in that 
contract were options for two more 
SH-2Gs, one of which has now been 
taken up. With Raytheon AGM- 
65H/K Maverick ASMs, spares, 
support equipment and training, the 
additional new-build SH-2G will cost 


the Royal New Zealand navy another 
US$30 million or so, for delivery to 
follow the initial four in late 2001. 

Discussions have been in progress 
for some time by the Royal New 
Zealand Air Force with Lockheed 
Martin, concerning the possibility of 
leasing C-130Js to replace its five 
Lockheed Martin C-130H Hercules 
tactical transports. 


South America 


BRAZIL: 
Skyhawk upgrade begins 





Although economic problems and 
currency devaluation in Brazil have 
delayed progress of Brazilian navy 
plans to upgrade its ex-Kuwaiti 
Skyhawks, moves towards starting the 
programme were becoming evident in 
late 1999. Twelve of Kuwait’s 20 
McDonnell Douglas A-4KU fighter- 
bombers and all three two-seat 
TA-4KU combat trainers shipped to 
Brazil in late 1998 have remained in 
storage at So Pedro de Aldeia naval 
air station in Rio de Janeiro province. 
However, allocation of the US$4.5 
million or so required for their refur- 
bishment, to operate from the Brazil- 
ian aircraft-carrier Minas Gerais, now 
appears to have been made available. 





Orions en route 


US agreement in mid-1999 to release 
12 ex-US Navy Lockheed P-3A/B 
Orions from long-term storage at the 
USAP’s Aerospace Maintenance and 
Regeneration Center (AMARC) at 
Davis-Monthan AFB in Arizona will 
allow fulfilment of long-standing 
Brazilian air force (FAB) requirements 
to acquire long-range maritime patrol 
and surveillance aircraft. Under Brazil- 
ian ownership, eight Orions are being 
selected for a major mission systems 
avionics upgrade to approximately 
P-3C Update II standards, undertaken 
locally under Lockheed Martin super- 
vision, for initial service from 2002. 
When completed, the upgraded 
Orions will replace the handful of 
Grumman S-2E Trackers and supple- 
ment 20 or so EMBRAER EMB- 
111A (P-95A) Bandeirante Patrulhas 


currently used by the FAB for 
maritime patrol. The four remaining 
Brazilian Orions will be used for train- 
ing, and then cannibalised for spares. 


PERU: 
Il-103s ordered 


Continuing Peru’s Russian military 
equipment procurement policies, a 
Peruvian air force contract for six 
Ilyushin [1-103 four-seat light aircraft, 
reported at the MAKS’99 Moscow air 
show, appears to be the first export 
order for this new type. 


VENEZUELA: 
AMX-ATA procurement 








New missions system avionics from 
Israel’s Elbit Systems, similar to those 
developed for Brazil’s Super Tucano 
ALX, are to be installed through a 
US$10 million contract in the eight 
Rolls-Royce Spey Mk 807-powered 
Alenia/EMBRAER AMX-ATA two- 
seat ground-attack fighter/combat 
trainers planned for Venezuelan air 
force procurement. With deliveries 
starting in late 2001, they will be 
bought from a US$150 million con- 
tract being placed through 
EMBRAER, including options for 
another 24 AMX-T installations. 
When announced in mid-1998, 
Venezuelan selection of the AMX- 
ATA was part of a two-type pro- 
gramme, which also included 12 
Aermacchi MB.339FDs with upgraded 
avionics. These aircraft were required 
to replace the FAV’s ageing Rockwell 
T-2D advanced jet-trainers, but recent 
moves have been reported to combine 
the AMX/MB.339 requirements into a 
single-type solution. 


North America 


CANADA: 
More CH-146 upgrades 


In a continuing combat upgrade 
programme for Canadian Armed 
Forces operations in the Balkans, Bell 
Helicopter Textron CH-146 Griffon 
utility helicopters of the CAF are to be 
equipped with night-vision goggles 
imaging HUD systems from a new 
three-year US$22.6 million contract. 
As the sole North America-based 
contractor for such equipment, 





Marconi Aerospace (formerly known 
as Tracor), will operate with ACRO 
Aerospace, Bell Helicopter Textron, 
Canadian Marconi and CAE Electron- 
ics, for contract completion. 


UNITED STATES: 


Rhein-Main closes 


After half a century of operations from 
Germany’s Frankfurt Rhein-Main 
airport — in recent years, largely by 
C-130 Hercules transports — the US 
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One of the more unusual types in USAF service is the CASA 212 Aviocar (no 
US designation applied). This example serves with the 6th SOS/16th SOW at 
Hurlburt Field, Florida: others are employed by the 21st STS at Pope AFB. 


Several C-26Bs fly with the US Army’s OSACOM ( Operational Support Airlift 
Command). 91-0505 is assigned to the North Carolina ArNG’s STARC (State 
Area Command) Flight Detachment at Rowan County AP at Salisbury. 


Air Force acquiesced on 27 July 1999 
to a longstanding plan to turn the 
airfield over the German authorities. 
Resident military aircraft had already 
been transferred to Ramstein Air Base 
years ago, and now the remaining units 
at Rhein-Main were expected to do 
the same. Rhein-Main was heavily 
used during the airlift that supported 
the 1991 Persian Gulf war. 


Croatian Falcons 


Croatia is preparing to procure 14 
F-16A/B block 15 Fighting Falcons 
ADFs (Air Defense Fighters), consist- 
ing of 12 single-seat F-16Cs and a pair 
of two-seat F-16Ds, to be delivered to 
the Balkan nation directly from US Air 
National Guard inventory, rather than 
from the storage ‘boneyard’. Zagreb 
officials made their F-16 choice after 
considering the Russian-built MiG-29 
‘Fulcrum’ and determining that a MiG 
force would be more difficult to sup- 
port. 





Laser warplane coming 


Workers at Boeing’s Everett, Washing- 
ton, plant have begun assembling the 
main-deck floor grids of the 747-400F 
aircraft that will become the carrier of 
the US Air Force’s first ABL (Airborne 
Laser). The aircraft will be designated 
YAL-1A and the USAF plans eventu- 
ally to acquire seven production 
AL-1As. The aircraft was scheduled to 
be rolled out in December 1999 and to 
be moved thereafter to Wichita, 
Kansas for an 18-month modification 
programme. 

Ground and flight tests are to begin 





in 2001 and culminate with a shoot- 
down of a ‘Scud’-type ballistic missile 
in 2003. 





F-22 speed bumps 


Haggling on Capitol Hill over the 
future of the Lockheed Martin F-22 
Raptor air superiority fighter was 
expected to end in a compromise that 
would leave six F-22 aircraft in the US 
Air Force’s fiscal year 2000 budget. 
However, displeasure over the rising 
cost of the F-22 in the U. S. Congress 
— coupled with an opinion held by 
many that no current threat justifies 
purchasing the fighters — means that 
the future of the F-22 is far from clear. 
In July 1999 during deliberations 
leading to the 2000 defence authorisa- 
tion bill, the House of Representatives 
slashed $ 1.8 billion that would have 
paid for the half-dozen Raptors. The 
House softened the blow by earmark- 
ing the money for purchases of other 
items (in addition to those already 
planned) including five Boeing F-15E 
Strike Eagles, eight Lockheed Martin 
F-16C]J block 50 Fighting Falcons, and 
eight Lockheed Martin C-130J 
Hercules II transports. At press time, it 
appeared that when the House and 
Senate resolved their differences — the 
Senate readily approved the F-22 buy 
— the Raptors would be restored and 
the other purchases would be set aside. 
Although it had been long-delayed 
in getting under way, the test pro- 
gramme at Edwards Air Force Base, 
California, was proceeding with few 
wrinkles. On 21 July 1999, Raptor 01 
demonstrated the supercruise capability 
of the aircraft by sustaining Mach 1.5 
without afterburner. Two aircraft are 
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engaged in a continuing series of trials, 
including ordnance separation and 
simulated air-to-air refuelling with a 
KC-135 Stratotanker. 





Chinook developments 


The Boeing CH-47SD ‘Super D’ 
Chinook helicopter completed its first 
flight at Philadelphia on 25 August 
1999, piloted by Jack Jordan and 
Armand Barrieault. The ‘Super D’ 
went on to make a second flight the 
same day. 

The ‘Super D’ is the upscale model 
of the Chinook — more sophisticated 
and costlier than the coming CH-47F 
Improved Cargo Helicopter for the US 
Army — and will be exported to over- 
seas customers. The CH-47SD intro- 
duces an integrated glass cockpit, 
automated flight controls, and FADEC 


(full authority digital engine 
command). Powerplant for the 
CH-47SD series is the FADEC- 


equipped Garrett T55-G-714A 
turboshaft engine rated at 4,900 shp 
(3655 kW). The first ‘Super D’ was 
expected to be delivered to Singapore, 


In September 1999 eight Boeing 
F-15C Eagles of the 131st Fighter 
Squadron, Missouri ANG, took part 
in a NATO Tactical Fighter 
Weaponry exercise at Karup, 
Denmark. Among the other 
participants were six F-15Cs from 
the 493rd FS/48th FW and 12 F/A-18A 
Hornets from VMFA-142. 





which already has six CH-47Ds. 

The US Army grounded its fleet of 
466 Boeing CH-47D Chinook on 9 
August 1999, following a grounding by 
the Royal Air Force after a cracked 
transmission gear was discovered in 
one of Britain’s 31 Chinook HC. 
Mk 2s. 

The Pentagon said the halt was 
ordered for safety checks after a routine 
RAF maintenance check uncovered 
the flaw in the gear. Chinooks were 
being returned to the air within a 
month as checks were conducted on 
individual airframes. 


Harrier halted 


Also grounded in August 1999 — 
briefly — were US Marine Corps 
AV-8B Harrier II attack aircraft. 
Inspections revealed a flaw in the 
AV-8B’s Rolls-Royce F402-RR-408 
engines. About 35 powerplants were 
affected by the problem, an incorrectly 
made cotter key that secures the 
variable inlet guide vane support struc- 
ture. Marine Harriers had also been 
grounded earlier in the year following 
two crashes. 


C-17 


Deliveries of the Boeing C-17A 
Globemaster II to the US Air Force’s 
second C-17 airlift wing began 30 July 
1999, when the first two Globemaster 


The first CH-47SD undertook its - 
maiden flight from Boeing’s 
Philadelphia facility on 25 August 
1999. The ‘Super D’, with full EFIS 
cockpit, large ‘saddle’ tanks and 
nose radar, is on order for 
Singapore and Taiwan. 


IIs arrived at McChord AFB, Wash- 
ington. McChord’s 62nd Airlift Wing 
is replacing its C-141B/C Starlifters 
with 48 new Globemaster -IIIs. 
McChord’s reserve unit, the 446th 
Airlift Wing, will also fly the new 
heavy airlifters. McChord’s C-17s are 
the 51st and 52nd aircraft to come off 
the production line at Boeing’s Long 
Beach, California factory. 

While the USAF still plans on 
purchasing 120 C-17As, pressures are 
building to increase the number to 134 
including special operations variants. 

Meanwhile, the Globemaster III is 
slated for block 10 and future planned 
upgrades for the C-17 which include: 
Composite horizontal stabilis- 
ers: The McChord C-17s are the first 
to come equipped with a new com- 
posite/metal horizontal tail section that 
is 20 per cent lighter than the previous 
all-metal tail. It also eliminates 90 per 
cent of the parts, 81 per cent of the fas- 
teners, and 70 per cent of the tools 
needed to produce the tail. The new 
tail will be installed on all subsequent 
C-17s coming off the production line. 
Dual-row airdrop: McChord’s 
C-17s are also among the first such 
airlifters to come off the production 
line with dual-row airdrop capability. 
This increases the airdrop capacity of 
the Globemaster III by 266 per cent 
over the traditional single-row system. 
Dual-row airdrop was operationally 
certified last year, and the first produc- 
tion aircraft with this capability was 
delivered in April. The remaining 
fleet is being retrofitted with this mod- 
ification, 

Cabin pressurisation system: 
This system is being added to prevent 
accidents on the ground caused by 
opening doors when the aircraft is 
pressurised following a ground mishap 
in 1998 which killed a crew member 
when a Globemaster III depressurised 
abruptly. 

Protective crew armour: Devel- 
oped by the SPO (Special Program 
Office) in less than two weeks when 
the USAF began operations in Bosnia 
in December 1995, removable crew 
armour was placed on every C-17 


flying into the Kosovo area of opera- 
tion. As a result of Kosovo, the SPO 
has increased its order of crew armour 
shipsets for the C-17. 

Extended range fuel tank con- 
tainment system (ERFCS): 
ERFCS will convert the C-17’s wing 
dry bay into an additional fuel tank 
that allows an increase of fuel capacity 
by approximately 9,600 US gal (36340 
litres), reducing the requirement for 
tanker support. The goal of this addi- 
tional fuel tank is to increase the range 
for a typical 90,000-pound payload by 
600 nautical miles (1111 km). The 
system is planned for installation in the 
71st production aircraft. 

C-17s are also stationed at 
Charleston AFB, South Carolina, and 
the airlift training centre at Altus AFB, 
Oklahoma. Beginning in 2004, C-17s 
will also be stationed with the Air 
National Guard in Jackson, Mississippi. 








Renewed Russian activity 


1999 saw the renewal of Russian activ- 
ity in the US outer defence identifica- 
tion zones of Alaska and Iceland, the 
first such missions since 1993. The 
flights were thought to be made in 
response to deteriorating relations 
between Russia and NATO over 
Operation Allied Force in Kosovo. 
During the campaign, I]-20/22 ‘Coots’ 
made several flights into the Alaksan 
zone, although they penetrated only 
for a short time. However, in June, 
two Tupolev ‘Bears’ penetrated suffi- 
ciently far into the Iceland identifica- 
tion zone to warrant interception by 
Boeing F-15s from the air defence 
rotational detachment at Keflavik. 

In mid-September, two more ‘Bears’ 
— identified as Tu-95MS ‘Bear-H’ 
missile-carriers — penetrated the 
Alaskan zone to test the readiness of 
the 3rd Wing F-15s. When the Eagles 
were scrambled, the ‘Bears’ turned 


back. 





Jammer need sharpens 


In the aftermath of Operation Allied 
Force, senior US officials have stressed 
the requirement for a tactical jamming 
aircraft to replace the Northrop 
Grumman EA-6B Prowler. According 
to Air Force Secretary Whitten Peters, 
“If the Serbs had had SA-10 or SA-12 


Lockheed Martin Aircraft and Logistics Center, at Greenville, South 
Carolina, completed this P-3B AEW conversion for the US Customs Service 
in mid-1999. The aircraft (N144CS, ex-BuNo. 153446) had been in storage at 
AMARC for some years, and its conversion follows one for the Naval 
Research Laboratory at Patuxent River. 





systems, it would have been a different 
set of capabilities.” These missiles in 
the S-300 family have the ability to hit 
high-altitude targets, and can even 
tackle AGM-88 HARM missiles in 
flight. The S-300 family is proliferating 
and the new long-range S-400 missile, 
which can hit high-value assets such as 
AWACS, J-STARS or RC-135 Rivet 
Joint, is under development, posing a 
serious threat to USAF operations in 
the future. At present the EA-6B is 
primarily effective against SA-2, -3 and 
-6 threats, and its capability against 
S-300 is degraded. The airframe is 
elderly and the fleet is hard-pressed to 
meet the needs of both air force and 
navy. The Joint Strike Fighter is seen 
as a likely platform for development as 
the next-generation SEAD aircraft. 


Laser Cobra 


The US Army, along with Boeing and 
Raytheon, is developing a new target- 
ing system for the Bell AH-1F Cobra, 
primarily for overseas users. The new 
system is based on the mast-mounted 
sight of the OH-58D Kiowa Warrior, 
and includes a FLIR, two television 
sensors and a laser rangefinder and 
designator. This system will replace the 
current M65 TOW sight and allows 
the AH-1F to launch the AGM-114 
Hellfire missile. Imagery from the sight 
will be displayed on a new flat-panel 
display in the co-pilot/gunner’s 
cockpit, replacing the current optical 
relay tube. 

The US Army does not have suffi- 
cient funds to upgrade its own dwin- 
dling fleet of Cobras, so the new 
system is aimed at current and poten- 
tial customers of the AH-1. Some of 
these nations have not been cleared to 
receive Hellfire, and the new sight 
would then have the laser designator 
deleted, retaining its TOW launch 
function. Competition is expected 
from Lockheed Martin, which is 
building Hellfire-only sights for the 
US Marine Corps AH-1Z programme. 





Rewinging for Talon 


Northrop Grumman’s Integrated 
Systems and Aerostructures Sector has 
received a contract to build 55 new 
wings for the USAF Air Education and 
Training Command’s fleet of 
Northrop T-38 Talons, deliveries of 
which will begin in 2001. 

Further to this contract, Northrop 
Grumman is developing a completely 
redesigned wing for fitment to the 
c.500 existing T-38s from 2006. 
Current plans foresee the Talon 
serving to around 2040. 


Recce role for Super Hornet 


In August 1999 the US Navy launched 
its Sharp (Shared Reconnaissance Pod) 
programme to provide a tactical recon- 
naissance system for carriage by the 
Boeing F/A-18E/F Super Hornet. 
The pod is required to enter service in 
2003 at the same time as the 


The US Coast Guard has begun 
employing a number of civil- 
registered MD-900 Explorers in its 
fight against drug smugglers in the 
Caribbean. They operate under the 
unofficial designation of MH-90. 


F/A-18E/F to allow the Super Hornet 
to assume the role currently undertak- 
en by the TARPS-equipped F-14 
Tomcat. The Sharp pod is based on 
the standard 330-US gal (1250-litre) 
drop tank, modification work being 
undertaken by Raytheon. 

Sensor requirements are for fully 
digital, electro-optical sensors which 
can operate from high and medium 
altitude and at considerable slant 
ranges. It is possible that bidders may 
submit proposals based on two differ- 
ent sensors to handle the different 
altitude requirements. In this case, the 
Navy has stipulated that both sensors 
must be able to be carried simultane- 
ously. The pod will also be applicable 
to other aircraft types, and may in the 
future integrate SAR imagery gathered 
by the fighter’s fire-control radar. 

The total Navy requirement is for 
50 pods, but only 22 are planned to be 
funded at present. The evaluation and 
development phase will employ six 
sensors and five pods, the first of which 
is due to begin flight test in June 2001. 


Additional C-40 


On 30 July Boeing announced the 
order for an additional C-40A trans- 
port for the US Navy, adding to three 
existing orders for the type. The 
C-40A is a version of the Boeing 737- 
700IGW, chsoen as the replacement 
for the McDonnell Douglas C-9B 
Skytrain I] and DC-9-32s currently in 
service with Naval Reserve squadrons 
on personnel transport and logistics 
duties. 





Texan II nears service 


Raytheon’s T-6A Texan II passed a 
major development milestone on 20 
August when it received FAA Part 23 
Type Certification. This will allow the 
first two production aircraft to be 
delivered to the US Air Force for 
MOT&E (Multi-service Operational 
Test and Evaluation) at Randolph 
AFB, Texas in the fall. Up to 15 
aircraft will be delivered by the end of 
1999, allowing an aggressive ramp-up 
of service clearance to be undertaken. 
MOT&E will last for six months, and 
full service entry with the US Air 
Force is expected in 2001. This will 
coincide with the first deliveries to the 
US Navy. A total of 68 T-6As, plus 
one development aircraft, has been 
ordered so far, from a planned total 
requirement of 740. NFTC in Canada 
has ordered 24, and Greece 45. 


Seen during Allied Force 
operations, this is one of AFSOC’s 
Lockheed MC-130P CSAR/special 
operations aircraft. AFSOC assets 
were deployed in some numbers for 
the air campaign over former 
Yugoslavia, notably for the 
provision of on-call CSAR forces. 
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Weather Herc II 


On 30 September Lockheed Martin 
handed over the first WC-130] weath- 
er reconnaissance aircraft to the US Air 
Force. The ceremony took place at 
LM’s Marietta, Georgia, facility, where 
the second-generation Hercules is 
manufactured. A total of 10 WC-130]s 
is on order, to replace the tired 
WC-103Hs of the 53rd Weather 
Reconnaissance Squadron of the 403rd 
Wing, based at Keesler AFB, Missi- 
ssippl. 


CH-60 contract 


Sikorsky received a contract award on 
16 September, worth $67.4 million, 
for the conversion of five ex-US Army 
UH-60L Black Hawks to the Navy’s 
CH-60S configuration, to be complet- 
ed by mid-2000. The CH-60S is a 
utility transport intended to replace the 
CH/HH/UH-46 Sea Knights used for 








Vertrep (vertical replenishment) and 
other utility transport duties with HC 
(composite helicopter) squadrons. 





Coast Guard Explorers 


On 13 September 1999 it was 
announced that the US Coast Guard 
has been operating armed helicopters 
on anti-drug duties in the form of two 
MDH MD-900 Explorers (unofficially 
designated MH-90 in USCG service). 
The pair has been undergoing opera- 
tional evaluation for around 10 months 
prior to the announcement, flying 
from helicopter decks on USCG 
cutters sailing in the Caribbean. It was 
revealed that they had contributed to 
the seizure of 53 tons of cocaine. The 
MH-90 is armed with a single 0.5-in 
(12.7-mm) bolt-action rifle and has 
sniper platforms. Working under 
Operation New Frontier, the pair 
represents the first time USCG air 
assets have used arms against smugglers. 








KFOR 


NATO helicopters 


in Kosovo 


Following the successes of 
NATO’s fixed-wing strike 
aircraft during Operation 
Allied Force from March 
to June 1999, allied 
helicopters were ready to 
play a crucial role in 
operations which 
supported NATO ground 
forces as they occupied 
Kosovo. 


he deployment of NATO’s Extraction 
i Force into Macedonia in December 
1998 eventually paved the way for the 
50,000-strong allied peacekeeping force that 
moved into Kosovo when Yugoslav army and 
Serb para-military forces pulled out in June 
1999. Since then, helicopters have played a key 
role in the effort of the NATO Kosovo Force 
(KFOR) to bring peace to the war-torn and 
lawless former Yugoslav province. 


ARRC deploys 

Throughout 1998 Serb forces had been 
battling with ethnic Albanian guerrilla fighters 
of the Kosovo Liberation Army (KLA or UCK) 
to control the province. The deployment of 
Organisation for Security and Co-operation in 
Europe (OSCE) monitors in Kosovo in 
October 1998 brought a temporary respite, but 
fighting resumed with a vengeance in January 
1999, The major western powers attempted to 
broker a negotiated solution at the Rambouillet 
peace talks. NATO offered to provide peace- 
keeping troops to enforce any settlement agreed 
at these talks. In February it authorised the 
deployment of so-called ‘enabling forces’ to 
neighbouring Macedonia, led by the headquar- 
ters of the Allied Command Europe (ACE) 
Rapid Reaction Corps, or ARRC, under. the 
command of Britain’s Lieutenant General Sir 
Michael Jackson. The G3 Air Operations 
branch of ARRC Headquarters would soon be 
up and running in the ‘Shoe Factory’ complex, 
outside the Macedonian capital, Skopje. It 
would play a key role in future allied helicopter 
operations throughout the southern Balkan 
theatre. 
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French, Dutch and Italian helicopter assets of 
the NATO Extraction Force were already 
in-country based at Petrovec airport, 
Macedonia’s main international airport, and a 
newly-built French heliport at Kumanovo, only 
some 20 km (12 miles) from the Serb border. 

In the wake of the decision to deploy the 
ARRC Headquarters, Britain, Italy, France and 
Germany all decided to deploy so-called ‘frame- 
work brigades’ to Macedonia, which could be 
expanded to full strength at short notice should 
KFOR be ordered to carry out its peacekeeping 
mission inside Kosovo. Limited aviation assets 
were deployed at this stage to support these 
forces, including a pair of Westland Puma 
HC.Mk 1s, from the RAF’s No. 33 Squadron. 
They deployed to a small airstrip at Prilep in 
southern Macedonia to provide casualty evacua- 
tion cover for the British 4 Armoured Brigade. 

Britain also dispatched three Westland Lynx 
AH.Mk 9s, of the Army Air Corps’ 659 
Squadron, in a chartered Russian Antonov 
An-124 to be the ARRC’s Command Flight. 
From their base at Petrovec, they would spend 









the next six months flying General Jackson and 
scores of other VIPs around Macedonia, 
Albania, Greece and, later, Kosovo. 659 
Squadron’s Lynx AH.Mk 9s were specially 
configured for the Kosovo operation, with 
7.62-mm door guns, defensive aids suite and 
Have Quick secure radios. 

On 20 March the Kosovo crisis went critical. 
The peace talks at Rambouillet had broken 
down and the OSCE monitors were ordered to 
withdraw to the relative safety of Macedonia. 
Within four days NATO bombers and cruise 
missiles were in action against Serb targets. For 
almost the next two months, NATO troops and 
helicopters forces in Macedonia and Albania 
were pre-occupied with responding to the 
refugee crisis. 


Task Force Hawk 

Albania was the focus of intense NATO 
helicopter activity from the end of April. 
NATO’s Albania Force (AFOR) co-ordinated a 
huge international relief effort. A Heli Ops Cell 
was established by AFOR manned by 10 Royal 


Above: RAF Chinooks are seen about to land in 
Kosovo on 12 June, the first day of the insertion. 


Left: A Lynx AH.Mk 9 from 659 Squadron, AAC, is 
seen refuelling from a truck at Film City HLS 
(KFOR HQ). The Lynxes were extremely busy on 
transport and liaison flights, including ferrying 
KFOR commander Lieutenant General Mike 
Jackson and his aides. Note the door-mounted 
7.62-mm GPMG guns, specially fitted for 
operations in Kosovo, 


Right: Members of 1 Para take cover as a No. 33 
Squadron Puma lands to pick them up from the 
Pristina road on 12 June. 


Air Force personnel (including some reservists) 
from the Support Helicopter Force (SHF) 
Headquarters at RAF Benson. It was dispatched 
with less than 24 hours’ notice and was one of 
the first UK elements to arrive in Albania, on 
22 April 1999. This paved the way for Austrian, 
Belgian, Dutch, Greek, Italian, Spanish, Swiss 
and US helicopters to move into the impover- 
ished country to begin relief operations. 

The most controversial element of the 
Albania operation was the deployment of the 
US Army’s Task Force Hawk. Built around the 
12th Aviation Brigade’s 11th Aviation 
Regiment, the task force boasted some 24 
Boeing AH-64A Apache attack helicopters. 
The core units were the 6th Squadron, 6th 
Cavalry Regiment (6-6 CAV) and 2nd 
Squadron, 6th Cavalry Regiment (2-6 CAV). 
The US Army task force deployed to Albania in 
late April and then waited at Rinas airport, 
outside the capital Tirana, for almost two 
months for orders to go into action against Serb 
forces inside neighbouring Kosovo. 

The task force’s helicopters flew 11 full 








mission rehearsal exercises in preparation for 
striking into Kosovo. Two Apaches were lost in 
training missions, with two crewmen being 
killed in one crash. Intelligence experts in the 
task force headquarters set up a data fusion 
centre to combine targeting data from 
AN/TPQ-37 artillery fire locating radars and 
IAI/TRW Hunter unmanned aerial vehicles 
(UAVs), the latter flying from Petrovec under 
the command of Task Force Hunter. 
Innovative tactics were developed, including 
target designation by USAF Boeing F-15E 
Strike Eagles, as part of the task force’s 
campaign plan to roll back Serbs from the 
border to Pristina. US President Bill Clinton 
refused to sanction the use of the Apaches 
because of fears about casualties and sparking a 
land war with the Serbs. “General Wesley Clark 
[NATO’s Supreme Allied Commander] told us 
he was asking for us to go everyday — we were 
stopped at a higher level,” said one pilot. 

On 15 May NATO’s North Atlantic Council 
met in Brussels and authorised KFOR to be 
expanded to 50,000 troops in anticipation of 


Kosovo 








Above: Securing the road to Pristina was KFOR’s 
priority on day 1. Here British paratroops 
assemble in ‘chalks’ for a Chinook lift forward 
from the Kacanik gorge on 12 June. 





the Serbs agreeing to allow international peace- 
keeping troops into Kosovo. Within days a 
‘force generation conference’ was held at the 
Supreme Headquarters Allied Powers Europe 
(SHAPE), resulting in allied governments offer- 
ing up a variety of forces, including the forma- 
tion of a multi-national aviation task force 
consisting of transport and liaison helicopters. 
Belgium, Canada, France, Germany, Italy, UK 
and the US all promised to send extra 
helicopters for the peacekeeping force. At this 
stage there was no indication of a Serb climb- 
down and the efforts to muster troops for 
KFOR seemed to have little urgency. 


Preparation for occupation 

In the first week of June, much to the 
surprise of many observers, the Serbs suddenly 
agreed to a joint Finnish-Russian peace plan to 
end the war. General Jackson entered into 
several days of intense negotiations to firm up 
the deal, and on 10 June Operation Allied 
Force was called off. The race was now on to 
get NATO troops across the border. 
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Britain took the lead and committed 
elements of its Support Helicopter Force (SHF) 
to the operation. On 1 June a reconnaissance 
and liaison team of the SHF Headquarters, 
along with logistic elements of Nos 27 and 33 
Squadrons, flew out to Macedonia. After frantic 
briefings at Headquarters KFOR and 
Headquarters 4 Brigade, a plan was devised to 
guarantee initial operating capability to support 
the planned ground operation. This was to 
provide a company-sized lift. A force package 
of eight Boeing Chinook HC.Mk 2s and four 
additional Pumas flew out to Macedonia during 
the second week of June, with rest stops in 
Split, in Croatia, to swap over Chinooks with 
the RAF detachment there supporting NATO 
forces in Bosnia. 

The SHF Headquarters, which is normally 
based at RAF Benson, in Oxfordshire, is tailor- 
made for this type of operation, and brings 
together all the necessary support organisations 
to sustain helicopters in a tactical setting. These 
include the RAF’s Tactical Supply Wing to 
refuel helicopters and vehicles, a mobile meteo- 
rological unit, Mobile Air Operations Teams to 
provide forward command and control at heli- 
copter landing sites (HLS), the Joint Helicopter 
Support Unit to prepare underslung loads, the 








Aeromedical capability of the Tactical Medical 
Wing and the Mobile Catering Support Wing. 
Tactical communications are provided by the 
Army’s 21 Signals Regiment. The SHF for the 
operation was commanded by Group Captain 
Al Campbell, who has deployed from RAF 
Odiham, where he is station commander. 

The SHF first set up its base at Prilep in 
southern Macedonia, as 5 Airborne Brigade 
arrived in country ready to prepare for the 
insertion. An Advance Tactical Headquarters 
element was located with 5 Brigade near 
Skopje. It then moved to an assembly area in a 
field, just to the north of Skopje and detailed 
planning was undertaken there. This field, 
which rapidly filled with men and machines, 
was grandly titled Camp Piper. 


False start 

A leapfrogging of assets then occurred until, 
on Friday 11 June, 5 Brigade and the SHF’s 
helicopters were in Camp Piper ready to mount 
the operation. Fuel had been forward-based in 
bladders, MOAT teams were on hand to 
control the operation, the JHSU had more than 
100 underslung cargoes and groups, or ‘chalks’, 
of troops marshalled ready to board the heli- 
copters, which were now based in what had 





previously just been a wheat field. The loading 
plan reflected 5 Brigade’s tactical requirements 
— to secure the farthest part of the Kacanik 
defile, set up a reconnaissance screen, put in 
blocking and screening forces on the flanks, 
establish communications rebroadcast sites on 
the high ground and place explosive ordnance 
disposal teams in vulnerable points to clear Serb 
mines and booby traps. Securing the Kacanik 
was the key to the success of the operation. 
This was the only good metal road into Kosovo 
from Macedonia and if the Serbs blocked it the 
insertion could have been stalled for hours or 
even days. “We spent Friday, 11 June, sitting in 
a field waiting for the operation to start,” said 
one Chinook pilot. “The aircraft were our 
home, we slept in them in sleeping bags.” 

The 6-6 CAV at Rinas was mobilised to 
move into neighbouring Macedonia to join the 
KFOR, which was preparing to begin 
Operation Joint Guardian — as the peacekeeping 
operation was codenamed. Within hours of 
receiving the order to move, a force of Apaches 
was flying towards the existing small US Army 
base at Petrovec, Camp Able Sentry, on 10 
June. 2-6 CAV remained in Albania, along with 
most of the other elements of Task Force 
Hawk. The aviation units heading for Kosovo 
were formed into Task Force 12 with 12 
Apaches, 11 Sikorsky UH-60 Blackhawks and 
four Boeing CH-47D Chinooks. 

“When we arrived here the task force opera- 
tions officer went to Camp Piper for a face-to- 
face with the Brits who were planning the 
operation,” said Lieutenant Colonel George M. 
Bilafer, commander of the 6-6 CAV. “We were 
ready to go the following morning. Our 
refuelling vehicles came by road but we 
brought enough spare parts and tools for 48-72 
hours of operations by Chinook and 
Blackhawk. Until the remainder of the support 
vehicles crossed the treacherous mountain roads 
from Albania, the task force had to rely on a 
shuttle of helicopters to bring in its supplies.” 
Chinooks were the workhorse of the initial 
insertion, Both US Army aircraft (left) and RAF 
machines were involved. Below four RAF HC.Mk 
2s are seen departing Pristina cemetery after 
delivering elements of 1 Para. The later fleetwide 


grounding of CH-47Ds severely affected Kosovo 
operations. 





The Italians assembled a sizeable force of 
helicopters in Albania prior to the insertion, 
including A 129 Mangustas (above) and AB 412s 
(right). The A 129s, armed with TOW and rockets, 
provide escort to troop-carrying transports. 


The US Marine Corps’ 25th Marine 
Expeditionary Unit (MEU) was also diverted to 
join the newly formed Task Force Falcon in 
Macedonia. Its aviation element was based 
around the Marine Helicopter Squadron 
(Medium) 365 (HMM-365). At the same time, 
French and German reinforcements began to 
flow into Macedonia. A contingent of 20 
Aérospatiale Pumas arrived at Kumanovo to 
support the planned air assault by the French 
brigade, while German army Dornier/Bell 
UH-1Ds and Sikorsky CH-53Gs moved to set 
up bases at Tetovo and Ohrid to support the 
12th Panzer Brigade. 


Russian intervention 

As soon as General Jackson signed the mili- 
tary technical agreement with the Yugoslav 
army to allow NATO to enter Kosovo and the 
Serb military to leave, NATO forces moved 
into high gear for the insertion phase of 
Operation Joint Guardian. To provide intelli- 
gence of key road routes, bridges and air 
defence sites, General Jackson authorised a 
highly secret special forces operation to move 
teams of Special Air Service (SAS) and 5 
Airborne Brigade’s Pathfinder Platoon troops 
into Kosovo. An RAF No. 7 Squadron 
Chinook, temporarily based at Gioia del Colle 
in Italy to support SAS operations along the 
Albania-Kosovo border, was diverted to 
Macedonia to support the Lynx AH.Mk 7s of 
657 Squadron, AAC, to move the special forces 
teams into Kosovo. US Hunter, British 
Marconi Phoenix and French Crecerelle UAVs 
flying from Petrovec airport and Kumanovo 
beamed live video imagery back to NATO 
headquarters in Macedonia, confirming that the 
Serbs were leaving. The Phoenix even filmed 
eleven undamaged Yugoslav MiG-21 fighters 
roll out of the tunnels at Pristina’s Slatina 
airport, before they took off for Belgrade. 

A potential international crisis developed 
during 11 June, when US intelligence reported, 
via the NATO Combined Air Operation 
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Center (CAOC) in Italy, that scores of Russian 
Ilyushin I-76 transports were en route to Slatina 
airport with 5,000 paratroopers. General 
Jackson’s staff swung into action a quickly 
developed CONPLAN 12 to pre-empt the 
Russian entry into Kosovo by seizing Slatina 
airport by means of a coup de main by 5 
Airborne Brigade transported on board RAF 
helicopters. General Wesley Clark gave his 
approval and the orders were issued to the 
troops, who climbed aboard their helicopters 
during the afternoon. Rotors were turning 
when the order came through that the mission 
had been cancelled on the orders of the British, 
American and French governments, who want- 
ed to avoid a confrontation with the Russians. 
The assault troops were stood down 15 minutes 
before the first helicopter was due to take off. 
Orders were issued for the main insertion oper- 
ation to begin as planned at 0500 the following 
day. 

It was soon found that the reports of the 
Russian airborne force’s huge strength were 
spurious and that only a small contingent of 200 
Russian troops were heading for Kosovo. Plans 
were drawn up to head them off from Slatina 
airport, which was to be KFOR’s headquarters. 
5 Airborne Pathfinder Platoon was alerted to 
drive to the airport from its hide inside Kosovo 








to secure the runway for a RAF Lockheed 
Hercules C.Mk 1 to fly in a contingent of SAS 
troops from Kukes airfield in northern Albania. 
In the early hours of 12 June, the Hercules 
crashed on take off and the 40 Pathfinders 
found themselves outnumbered and outgunned 
by the Russian force. They were engaged in a 
tense stand-off with the larger Russian force 
until NATO troops arrived there the following 
afternoon. 


Insertion operation 

“When we knew we would go at dawn we 
had little sleep,” said an RAF Chinook pilot. 
“We pitched up early in the morning. We had 
a briefing and were given our formation 
numbers and detailed loads. Five Pumas and 
two escorting Apache attack helicopters were 
first over the border. I was in the first Chinook 
of eight, which were next over the border. 
Before we crossed the border we could see 
thousands of people in the refugee camps and 
roads, but when we flew across the border there 
was no-one to be seen.” 

The Kacanik defile is almost 10 km (6 miles) 
long and the seizure intact of the main road 
through it was vital to General Jackson’s tactical 
plan to push NATO peacekeeping troops rapid- 
ly into Kosovo. Although Serb military 
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commanders had promised to allow NATO 
free access to the road, key bridges and tunnels 
had been rigged for demolition and no-one was 
taking any chances on rogue Serb elements 
trying to sabotage the NATO advance. 

The first helicopters dropped soldiers and 
Land Rovers with trailers on a road. The gorge 
was so steep the helicopters often had to land 
with the back wheels on the road. A few 
Chinooks put their ramp to 90° so the troops 
could just step off onto the road. There was no 
resistance. It took three and half hours to put all 
of 5 Brigade in. The RAF pilots set up a shuttle 
to bring in all the troops. The commander of 5 
Airborne Brigade was allocated a Lynx AH.Mk 
9 of 659 Squadron as an airborne command 
post to control the operation. 

British armour was now able to roll forward 
towards Pristina. A small command team from 5 
Brigade was flown forward by Puma to negoti- 
ate with Moscow’s men. In the afternoon, two 
Lynx AH.Mk 9s of 659 Squadron flew up to 
Slatina airport with General Jackson for his 
famous press conference in the rain. In the 
meantime, the remainder of the brigade was 
held at Kacanik waiting on events, with SHF 
helicopters parked on the roads ready to lift 


Helicopter bases in the Kosovo theatre 


This schematic diagram shows the positions of the main NATO 
helicopter bases in and around Kosovo. HLS denotes a helicopter landing 
site, while a FARP is a forward arming and refuelling point. 
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troops forward. The following day the SHF was 
in action again, lifting 1st Battalion, the 
Parachute Regiment over the British tanks to 
the heart of Pristina, ready to begin the libera- 
tion of the city from withdrawing Serb forces. 
Meanwhile, the Royal Gurkha Rifles were 
moved to 5 Brigade’s new area of operations 
around Lipljan. 

As dawn broke on 12 June, the 6-6 CAV 
Apaches were airborne to escort the British 
Chinooks and Pumas as they headed up the 
Kacanik gorge into Kosovo. Once across the 
border they fanned out to protect the flanks of 
the British force as it headed deeper into 
Kosovo. Meanwhile, French paratroopers con- 
ducted their own smaller air insertion operation 
by Puma into eastern Kosovo, ahead of their 
brigade. 


Summer in Kosovo 

In the wake of the successful move into 
Kosovo, the KFOR helicopters now had a key 
role to play sustaining NATO forces inside the 
war-ravaged and lawless country. Commander 
KFOR took the RAF SHF back under his 
operational control from 5 Brigade to support 
his airmobile reserve, which consisted of a 
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Above: A German army UH-1D 
hover-taxis across the ramp at 
Petrovec, with a CH-53G and 
USAF C-130s in the background. 





AH-64 Apaches have been vital in policing 
Kosovo, notably during the hours of darkness. 
These aircraft are seen at Camp Able Sentry 
(Petrovec airport) in Macedonia, from where 
they mount patrol missions and escorts for 
assault helicopters. Auxiliary fuel tanks (above) 
are routinely used to extend time on station, 
while FARPing is also employed. 


company of Gurkhas. The Chinooks were on 
30-minute notice to move them from the 
SHF’s new base at Petrovec. One of the six 
RAF Pumas was also forward-based in Pristina 
on standby for casevac/medevac duties with 2 
Armoured Field Ambulance to move its imme- 
diate response team. 659 Squadron also set up a 
forward operating base at KFOR Headquarters 
at Film City in Pristina to provide VIP transport 
support for General Jackson and his headquar- 
ters staff. 

As the Yugoslav Army withdrawal from 
Kosovo got underway on 12 June, international 
aid agencies began mobilising their resources to 
help the people of the province recover from 
the effects of war. The United Nations World 
Food Programme (WFP) immediately recog- 
nised that there was a need to get food quickly 
to remote locations where people had been 
hiding out during the 79 day-long conflict. 
Many roads and bridges were badly damaged or 
mined and food stocks had not yet been built 
up inside Kosovo. The answer was to fly the 
food direct from the huge stockpiles being held 
in neighbouring Macedonia by helicopter. 
NATO’s helicopters were fully committed to 
moving the huge international military force 
into the province, so the WFP decided to hire 
its own helicopters. Bristow Helicopters in the 
UK answered the call, diverting two of its 





Below: A VC10 C.Mk 1K unloads at 
Pristina airport. Fixed-wing flights 
deliver food and supplies direct 
into several airfields in Kosovo. 





Below: Switzerland dispatched three Super 
Pumas to Tirana in Albania to work with the 
UNHCR. Their missions are directly tied to 
refugee aid. 


Above: 298 Sqn/KLu supplied CH-47D Chinooks 
to the Kosovo theatre to support Dutch troops. 
As for the British and US, the Chinook grounding 
severely disrupted operations. 





uve. 


Below: The United Arab Emirates sent four 
Pumas to Albania as part of Operation Allied 
Harbour, operating in support of the Kosovo 
refugees arriving in Albania. 








Sikorsky S-61Ns from work supporting the 
North Sea oil industry in Scotland to the 
Balkans. 

The Bristow team started flying missions into 
Kosovo before the final withdrawal of Serb 


forces from the province on the weekend of 


19/20 June, tasked to fly up to Podujevo in the 


north of Kosovo. Once Serb troops were out of 


Kosovo, the WFP operation got into full swing, 
with the two Bristow helicopters flying daily 
missions throughout the province, landing at 
remote villages to deliver food to communities 
that had been cut off from outside aid by the 
war. An improvised operations base was set up 
on an area of hard standing at Brazda, just inside 
Macedonia, which had previously been the 
runway of a flying club and one of the major 
refugee camps. 

A growing number of allied helicopter 
contingents now started deploying to the 
theatre to support the on-going peacekeeping 
operation. Initially based at Petrovec to support 
the British 4 Armoured Brigade in central 
Kosovo, 408 Squadron of the Canadian Armed 
Forces was deployed with eight Bell CH-146 


Griffon helicopters from mid-June. It flew 
reconnaissance, surveillance, casevac, general 


The UN World Food Programme leased in two 
‘Erics’ (Bristows Sikorsky S-61Ns) to assist in 
the distribution of food throughout Kosovo. The 
pair is still active on a UNMIK contract. 


utility tasks and moved commanders around. 
408 Squadron’s helicopters featured prominent- 
ly in a CNN news report from Pristina, when 
the global television network was filming a 
supposedly secret Kosovo Liberation Army 
training session. The event was interrupted by 
the arrival overhead of a Griffon loaded with 
British paratroopers. 

On 12 July the Belgian Army’s 18th Anti- 
Tank Battalion re-deployed from Albania to 
join KFOR’s Aviation Task Force, alongside 
the RAF SHF. All other helicopters remained 


under the command of their respective national 
contingents. Its six Agusta A 109s were used for 
communications, VIP transport and reconnais- 
sance tasks. Dutch Chinooks, of 298 Squadron 
based in Albania, also switched command to 
KFOR and started to fly missions into Kosovo 
from Farka, near Tirana. 

The US aviation contingents remained at 
Camp Able Sentry in Macedonia, flying round- 
the-clock missions over the mountains into 
Kosovo to support US and allied troops. 

“Our mission now is very generic, providing 








area reconnaissance and security all over 
Kosovo,” said Colonel Bilafer, of the 6-6 CAV. 
“When our Apaches are in the air nothing 
happens on the ground. After our arrival situa- 
tions are defused. We can be used to support any- 
one in KFOR if they ask. The Brits use us a lot.” 
Apache crews were used to capture ethnic 
Albanians who were burning the homes of 
Serbs, intercept armed groups in vehicles, 
pursue armed groups operating in vehicles and 
watch for mortar attacks by Serb paramilitaries 
on NATO bases. “We even captured guys flee- 
ing burning houses by hovering in front of 
them,” said Major Robert Douthit. 
Above: Equipped with door guns, CH-146 Griffons of Canada’s 408 Squadron are seen at the Pristina Captain Thomas K. Jacobs, ¢ 6-6 CAV fight 


army barracks HLS, headquarters of the British 4 Armoured Brigade. The CH-146s are tasked primarily = ©O™ mander, said, “We launch teams of two 
in support of this formation. Originally operating from Petrovec, they now use Glogovac. aircraft during daytime. They do reconnaissance 





NATO helicopters in Kosovo theatre 








A129 £EI-928 AvES Shark Banja 
30 July 1999 A129  EI-939 AVES Shark Banja 
A129 EI-941 = AvES Shark Petrovec 
Type Serial Unit/service Callsign Location A129 EI-943 AVES Shark Petrovec 
A129 EI-949 = AvES Shark Petrovec 
Belgium CH-47C El-804 1°Regt/AvES — Cino Petrovec 
H-05 8 BnHATK/GLV Ares Farka CH-47C EI-822 1°Regt/AvES — Cino Petrovec 
H-08 8 BnHATK/GLV Ares Petrovec CH-47C EI-828 1°Regt/AvES —Cino Petrovec 
H-16 8 BnHATK/GLV Ares Petrovec SH-3D 6-13 MMI Pantera Petrovec 
H-27. 18 BnHATK/GLV Ares Petrovec SH-3D 6-14 MMI Pantera Petrovec 
H-38 8 BnHATk/GLV Ares Petrovec 
H-39 8 BnHATK/GLV Ares Petrovec Netherlands 
The sizeable ALAT contingent operates fir Plana in CH-47D D-104  298Sqn/KLu = Omega Farka 
northern Kosovo and Kumanovo in Macedonia, Pumas CH-47D D-663  298Sqn/KLu Omega Farka 
form the main transport element. . 408 Sqn/CF Freedom Glogovac CH-47D D-666 298 Sqn/KLu Omega Farka 


408 Sqn/CF Freedom — Glogovac BO 105 B-39 299 Sqn/KLu Dynamite Farka 
408 Sqn/CF Freedom ogovac BO 105 B-40 299 Sqn/KLu Dynamite Farka 
146469 408 Sqn/CF Freedom BO 105 B-41 299 Sqn/KLu Dynamite — Farka 
-146 146472 408 Sqn/CF Freedom BO 105 B-78 299 Sqn/KLu Dynamite Farka 
-146 146480 408 Sqn/CF Freedom logovac 
-146 146498 408 Sqn/CF Freedom ogovac United Kingdom 
46 146499 408 Sqn/CF Freedom ogovac Lynx9  ZG888 659 Sqn/AAC omad Petrovec 
Lynx9  Z2G919 659 Sqn/AAC omad Petrovec 
































Gazelle 1117 
Gazelle 1197 
Gazelle 3546 
Gazelle 4014 


LAT Colvert Kumanovo H-60 042 
LAT Colvert Kumanovo 
LAT Asterix Kumanovo 


LAT Asterix Kumanovo 


S Army Falcon rovec 





H-60 056 
H-60 653 
H-60 655 


S Army Falcon rovec 
S Army Bluestar rovec 


France Lynx9  ZG889 659 Sqn/AAC omad KFOR-Main 
Puma 005 = ALAT Obeli ana Lynxx9 ZG918 659 Sqn/AAC omad KFOR-Main 
Puma 020. =ALAT Obeli ana Puma XW211 No. 33Sqn/RAF Stag Petrovec 
Puma 145 ~~ ALAT Obeli Puma XW217 No. 33 Sqn/RAF Stag rovec 
Puma 1164 ~— ALAT Obeli Plana Puma XW218 No. 33Sqn/RAF Stag rovec 
Puma 165 = ALAT Obeli Plana Chinook ZA674 No. 27 Sqn/RAF Juggler rovec 
Puma 075 ~— ALAT Obeli Kumanovo Chinook ZA709 No, 27 Sqn/RAF Juggler rovec 
Puma 163 ALAT Obeli Kumanovo Chinook ZA711 No. 27 Sqn/RAF Juggler rovec 
Puma 206 = ALAT Obeli Kumanovo Chinook ZD983 No. 27 Sqn/RAF Juggler rovec 
Puma 231 ALAT Obeli Kumanovo S-61N DFS 001 Bristows 2 Brazda 
Puma 663. = ALAT Obeli Kumanovo S-61N DFS 002 Bristows ? Brazda 
Gazelle 3511 ALAT Rascal Kumanovo 
Scouting and light transport for French ground forces Gazelle 4171. ALAT Rascal Kumanovo United States 
and assault helicopters is performed by the Gazelle 3896  ALAT Rascal Plana UH-60 22630 S Army Knightraven Petrovec 
Aérospatiale SA 342 Gazelle. Gazelle 1077 ALAT Colvert Kumanovo H-60 26635 US Army Knightraven Petrovec 
A 
A 
A 
A 





US Army Bluestar rovec 
H-60 684 US Army Bluestar rovec 
Germany H-60 690 US Army Bluestar rovec 
CH-53G 8438 FB 3/Heer Boxer Prizren U 
-53G 8491 FB 3/Heer Boxer Ohrid U 
-53G 8508 FB 3/Heer Boxer Ohrid U 
8845 FB 3/Heer Boxer Ohrid U 
7184 FB 3/Heer Baron Tetovo U 
7232 FB 3/Heer Baron Tetovo 
7352 FB 3/Heer Baron Tetovo 
7241 FB 3/Heer Baron Ohrid 
7324 FB 3/Heer Baron Ohrid 
7348 HFB 3/Heer Baron Ohrid 
7381 HFB 3/Heer Baron Ohrid 
7070 HFB 3/Heer Bavarian __Prizren 
7073 HFB 3/Heer Bavarian Albania 
H 


H-60 055 S Army Dustoff rovec 
H-60 = 151 S Army Dustoff rovec 
H-60 634 S Army Dustoff rovec 
H-60 645 S Army Dustoff rovec 
H-60 675 S Army Dustoff rovec 
H-60 750 US Army Dustoff rovec 
-47D ? F Coy 1/159 Avn Big Windy rovec 
-47D ? F Coy 1/159 Avn_ Big Windy rovec 
-47D 102 F Coy 1/159 Avn Big Windy Petrovec 
-47D 106 F Coy 1/159 Avn_ Big Windy 
-47D 142 F Coy 1/159 Avn_ Big Windy 
-47D F Coy 1/159 Avn_ Big Windy 
-64A 2 6-6 CAV Assassin 


= 














Helicopters in theatre wear an inverted V identification 
symbol. Seen at Petrovec, this is a US Army Black 
Hawk, which operates from Skopje-Petrovec. 
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2 
7071 FB 3/Heer Bavarian Ohrid -64A 216 6-6 CAV Assassin 
7074 HFB 3/Heer Bavarian Ohrid -64A 217 6-6 CAV Assassin 
7112 HFB 3/Heer Bavarian Ohrid -64A 228 6-6 CAV Assassin 
7175 HFB 3/Heer Bavarian Ohrid -64A 441 6-6 CAV Assassin 
-64A 950 6-6 CAV Assassin 
. -64A 030 6-6 CAV Pale Rider 
El-454  AvES Boomer Banja -64A 215 6-6 CAV Pale Rider 
El-458  AvES Boomer Banja -64A 219 6-6 CAV Pale Rider 
El-470 = AvES Boomer Petrovec -64A 236 6-6 CAV Pale Rider 
The Belgian helicopter element is provided by the El-474 ~— AvES Boomer Petrovec H-64A 243 6-6 CAV Pale Rider 
Agusta A 109s of the 18th Battalion. The type is useful El-927  AvES Shark Banja AH-64A 246 6-6 CAV Pale Rider 


for scouting and light transport duties. 
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of the north-east border between Kosovo and 
Serbia to make sure there is no smuggling and 
infiltration. We provide a presence so KFOR 
can say it controls Kosovo. We patrol the 
Strpce valley — an old national park — which has 
a large Serb population. We look for illegal 
check points, crowds and burning houses. 

“At night we send out four two-ship forma- 
tions of aircraft — our focus is on the night 
because nothing much happens during 
daylight,” said Jacobs. “The aircraft are 
launched at varying times. They check in with 
Task Falcon — Falcon headquarters [at Camp 
Bondsteel in southern Kosovo] — to get a situa- 
tion report and then we get linked to a ground 
unit. We fly to them and get updated on their 
situation. On the ground we’ve talked down to 
squad level. We can see inside courtyards for 
them. If there are large gatherings of people we 
provide a big security blanket. We embolden 
small groups of NATO troops, calming down 
situations such as taking down a check point. 

“We fly with a UH-60 with a squad of six 
troops onboard, it can drop them off and they 
apprehend people,” said Jacobs. “The Apache’s 
firepower tips balance in our direction so noth- 
ing happens. When we report burning houses 
we send in ground troops, the quicker they get 
there, the quicker you can get on a situation,” 
he said. “We always have a second team [of 
Apaches] on hand to pick up when the first 
team have to go and refuel. With the auxiliary 
tanks we have 2.5 hours loiter time. If needs be 
we can refuel from the British forward 
refuelling point inside Kosovo [run by the RAF 
Tactical Supply Wing] at Lipljan, so if a situa- 
tion is brewing we can stay out all night.” 


KFOR Troop Strength 
1 August 1999 


Main contingents 













UK 8,000 Netherlands 1,400 
US 5,500 Greece 500 
France 5,000 Poland 700 
Italy 4,700 UAE 800 
Germany 4,400 Turkey 979 
Russia 2,500 





Total 





37,250 in Kosovo 
7,500 in Macedonia 
Rising to 50,000 by September 1999. 21 nations 


Two RAF Chinooks head into Kosovo at dawn on 
12 June, following Apache gunships and Pumas 
as the first NATO helicopters to go ‘over the 
fence’. The nature of the Kosovo ceasefire and 
the needs to maintain law and order will mean 
that NATO, and its helicopters, will become an 
accepted everyday sight in the war-ravaged 
province for many years. 
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The 6-6 CAV Apaches are specially config- 
ured to give them the endurance to operate 
deep into Kosovo from their base in 
Macedonia. On one stub-wing they usually fly 
with four AGM-114 Hellfire missiles, either C 
or F models, and a free-flight rocket pod. A 
230-US gal (870-litre) auxiliary fuel tank is 
carried on the other stub wing. “The aux tanks 
are the main difference for this operation — they 
increase our time on station,” said Jacobs. 


Bedding down for winter 

During July KFOR’s aviation elements were 
in the fore of peacekeeping efforts with more 
than 100 helicopters operating in Kosovo, 
Macedonia and Albania under the auspices of 
NATO. The first rotations of units began to 
occur and other aircraft that were surplus to 
requirements were sent home. At the end of 
July the RAF SHF Chinook and Puma fleet 
was cut in half, while the 26th MEU withdrew 
back to its ships and the US Army aviation 
elements were rotated. The 6-6 CAV handed 
over responsibility for the Kosovo mission to 
the Ist Battalion, Ist Aviation Regiment, which 
fields a different force mix of eight Apaches and 
eight Bell OH-58D Kiowa Warriors. They are 
supporting KFOR during the winter and will 
eventually move into Kosovo to operate from 
the large permanent US bases being built at 
Camps Bondsteel and Monteith. 

Other contingents began similar bed-down 
activity. The French built a large heliport at 
Plana, near Mitrovica, in the centre of their 
sector of Kosovo. The Italians began construc- 
tion of an airstrip for fixed-wing transport 
aircraft and helicopters near Pec. German 





Four armed Mi-8TVs and a single Mi-24 are seen 
at Pristina airport. They were deployed in 
support of the controversial Russian contingent, 
and wear crudely applied ‘KFOR’ titles 


military engineers have built large helicopter 
support facilities at Tetovo, Ohrid and at their 
brigade headquarters at Prizren, in Kosovo. 

The British and Russians began work to get 
Slatina airport up and running for military and 
civilian flights, this effort being led by the 
RAF’s No. 1 Tactical Survive to Operate 
Wing, from RAF Laarbruch. The first military 
aircraft arrived in late June and aircraft carrying 
refugees started arriving at the end of July. 
Major engineering work is under way to pro- 
vide hard standing and covered maintenance 
facilities for British helicopters assets, so that 
they can move from Petrovec before the start of 
the winter. The British as lead NATO nation 
share the airport with the Russian KFOR con- 
tingent, which deployed an aviation element of 
seven Army Aviation Mil Mi-8 transports and 
four Mi-24 attack helicopters. 

Bristow Helicopters’ two S-61s remained in 
the Balkans after the expiry of their WFP 
contract, after the company received a new 
contract to support the new United Mission in 
Kosovo (UNMIK) for a year from 4 August. 


The mission continues 

Many NATO allies and other countries are 
preparing for a long haul in Kosovo. Few 
people expect the international peacekeeping 
presence to be reduced in the near future. 
Helicopters from around the world look like 
being on duty in Kosovo and neighbouring 
country for many years to come. Tim Ripley 
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Malacky-Kuchyna air base 
Slovak live-firing exercise 


As part of a series of trust-building 
measures, an OSCE (Organisation 
of Security and Co-operation in 
Europe) delegation was recently 
invited by the Slovak Republic 
Army to view, among other instal- 
lations, the air force base at 
Malacky-Kuchyna. During such 
visits data concerning strength and 
equipment is collected and 
verified. The delegation has oppor- 
tunities to speak to officers and 
NCOs at the base, and to gain an 
in situ impression about the 
handling of the equipment in use. 
During the theoretical part of 
the programme a briefing about 
the particular air force and air base 
is given, while during the practical 
part a demonstration of the aircraft, 
weaponry, technical installations 
and logistics is provided. This is 
followed by observations of the 
routine flight programme and, if 
possible, a demonstration at a firing 
range. Based on their impressions, 
the OSCE officers are able to draw 
conclusions about the level of 


training, and the real combat readi- 
ness of the units. 

Slovak air force units try to 
undergo at least one live-firing 
exercise per year, and in May 1999 
an exercise was held at Malacky- 
Kuchyna, tied in with the visit of 
the Vienna-based OSCE group. 
Kuchyna (33rd tactical air base) 
houses the Sukhoi Su-22M-4 and 
Su-25K fleet, and has a firing range 
just two minutes’ flying time away. 
As well as displaying its use of the 
two Sukhoi bombers, the Slovak 
air force also put on display an 
L-29 Delfin in its new three-tone 
colour scheme, which is being 
adopted by all Delfins assigned to 
Kuchyna. A new target-towing 
system for the L-29s was also 
shown. 

The 33rd tactical air base 
Kuchyna, some 30 km (19 miles) 
north of the Slovak capital Bratisla- 
va, is now part of the 3rd army 
corps (air force and air defence) 
with its HQ in Zvolen. Currently, 
Kuchyna has the following units 


Right and below: An Su-22 
demonstrates the 
simultaneous dropping of 
retarded bombs and infra- 
red flares. 


assigned: 1st Squadron (331 Letka) 
— ground attack (Su-22), 2nd 
Squadron (332 Letka) — ground 
attack (Su-22), 3rd Squadron (333 
Letka) — close air support (Su-25) 
and 4th Squadron (334 Letka) — 
tactical reconnaissance (Su-22M-4 
with KKR pod). The MiG-21Rs 
which were based at Kuchyna after 
the break-up of Czechoslovakia 
have been retired and await scrap- 
ping. The often mentioned L-39s, 


which were based at Kuchyna in 
the early years of the Slovak air 
force, are now at Sliac or Kosice. 

Live-firing takes place on the 
Military Training Area (MTA) 
Kuchyna. This 150-km?* (58-sq 
mile) area has in its northern part a 
shooting range for air-to-ground 
weaponry (called Range B) with a 
variety of targets. A fine view is 
provided of the target area by two 
50-m (165-ft) concrete towers on 
either side of Range B, allowing 
clear interpretation of bombing 
results. During live-firing a pilot of 
the unit involved is positioned on 
one of these observation towers 
with steady radio contact to the 
pilots flying their missions, and to 
the nearby base. The fact that the 
air force base is in the southeastern 
corner of the MTA Kuchyna 
means that all operations with live 
ordnance can be flown over 
uninhabitated areas, reducing the 
burden of noise and the danger to 
the population to an absolute 
minimum. 

The Slovak air force also showed 
its new flight data recorders, 
produced by a Czech company. 
This new system, called Panda, has 
several big advantages: it can store 
up to 256 different parameters 
during the whole flight, it is much 
lighter and smaller than the Russ- 
ian original, and the data can be 
easily shown and printed by a 
normal PC. It is now in use with 
the MiG-29, Su-22 and Su-25. 

With the result of the latest 
elections in Slovakia, the air force 
is expected to suffer the same 
reduction as has befallen the other 


This sequence shows an Su-25K 
dropping a full load of parachute- 
retarded BAP-100 bombs, 
illustrating the considerable area 
coverage achievable by such tactics. 
Slovakia inherited 11 Su-25Ks anda 
single Su-25UBK trainer from the 
division of the Czechoslovak air 
force, although one Su-25K has 
since been written off. 










air arms in this region. After the 
heavy spending of the Meciar 
government, a wind of change is 
blowing. It is no secret that the 
Slovak air force will face some 
budget cuts and a further reduction 
in aircraft types to maintain a lean- 
er air force. As they have become 
increasingly expensive to operate, 
one or both Sukhoi types are 
prime candidates for retirement, 
especially as Slovakia possesses an 
inordinately large ground attack 
capability considering today’s 
European threat environment. 

A first step to a leaner air force 
has already been taken, in 1994, 
when the air force and air defence 
force were combined into one 
service. In phase II (1998 — 2000) 
of the army 2000 concept, it is the 
aim for the air force to shrink to a 
25 per cent part of the overall 


Slovak armed forces. Heinz Berger 





Left: An Su-25K lets fly 
with a salvo of rockets 
from a shallow dive. 
The ‘Frogfoot’ is 
regularly armed with 
both 57-mm and 80- 
mm rocket pods. 


Below: An Su-22M-4 is displayed with its armament. 

Noteworthy are the R-60 AAM on the centre wing 
pylon, Kh-25MR on outer wing pylon and Kh-25MP 

’ anti-radar missiles under the fuselage. The inboard 
wing pylon carries an EW pod. On the floor are 
various bombs and rockets, including the massive 
S-25-0 rocket (below the aircraft’s nose). 
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Boeing A30 ‘Wedgetail’ 


Australia announces AEW platform 


Australian Minister for Defence, 
John Moore, announced on 21 
July 1999 that Boeing had been 
selected as the preferred tenderer 
for the supply of Airborne Early 
Warning and control aircraft to the 
RAAF. The Boeing proposal 
covers the supply of seven aircraft, 
based on the 737-700IGW (also 
used as the baseline aircraft for the 
737-BBJ) and fitted with the 
Northrop-Grumman Multi-role, 
Electronically Scanned Array 
(MESA) radar. Contract negotia- 
tion is now under way, with a final 
contract signing expected in early 
2000. Delivery of the aircraft is 
currently anticipated in the 2004/5 
timeframe. 

The aircraft will be based at 
RAAF Williamtown in New 
South Wales (home to the bulk of 
Australia’s Hornet force), with a 
permanent detachment of two 
aircraft to RAAF Tindal in the 
Northern Territory. To operate 
the aircraft, No. 2 Sqn will reform 
in January 2000, as part of No. 42 
Wing, under a newly formed 
Surveillance and Control Group 
(SCG). The serial prefix A30- has 
been allocated to the type, and it is 
likely that it will be known as the 
Boeing A30 Wedgetail in RAAF 
service. No. 2 Squadron’s most 
recent incarnation was as a Can- 
berra operator, disbanding in July 


1982 when the type was retired. 

As the AEW&C capability is 
new to Australia, though long- 
desired, much thought and 
planning has gone into the organi- 
sational structure of the Surveil- 
lance and Control Group. Mission 
crew for the aircraft will initially be 
drawn from the present ground- 
based Control and Reporting 
Units, and the basic training flow 
for future candidates will include 
the successful completion of Air 
Defence Controller Basic (ADCB) 
training, and a 12/24-month 
consolidation period in a CRU. 

The Boeing proposal won over 
submissions from Lockheed Martin 
(C-130J/AURA) and Raytheon 
(A310/Elta), and though the 
AEW&C requirements of other 
countries (such as Greece, South 
Korea and Turkey) were noted, 
they did not have a bearing on the 
final selection. Australian industry 
participation in the selection 
process was an important part of 
the AEW&C acquisition strategy, 
particularly in terms of export 
potential, and it is hoped that 
future sales of the Boeing system 


This Boeing impression shows how 
the Wedgetail is expected to look in 
service. The Northrop Grumman 
MESA radar is carried above the 
rear fuselage, requiring additional 
ventral strakes for stability. 


will provide further opportunities 
within the country. 

Boeing is partnered with 
Northrop Grumman’s Electronic 
Sensors and Systems Division 
(ESSD), Boeing Australia and 
British Aerospace Australia, with 
other significant participants 
including Qantas and ASTA. 
Boeing Australia is providing 
system engineering and aircraft 
modification support, and also has 
the lead in the product support and 
ground support systems teams. 
British Aerospace Australia is 
providing the passive surveillance 
system, electronic warfare self- 
protection system (EWSP), the 
operational mission and mission 
support segment, and the AEW&C 
support facility. 

The 737/MESA combination 
was considered the clear winner at 


the end of the day, though it has 
been acknowledged that any of the 
three contenders could have 
fulfilled the requirements. The 
competition was hotly contested, 
with all airframe manufactures 
claiming commonality benefits 
with either current, or proposed 
RAAF aircraft. The RAAF 
received its first C-130]s in August, 
the 737-BBJ is a contender for the 
Special Transport — VIP require- 
ment, and Airbus is keen to see its 
A310/MRTT considered as a 
future 707 replacement in the 
tanker/transport role. 

It is interesting to note that 
Lockheed-Martin changed its radar 
proposal during the course of 1998, 
from the Northrop Grumman 
AN/APS-145+ to the same 
company’s AURA system. 

Boeing claims the Wedgetail 
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sytem will have ‘complete interop- 
erability’ with the E-3 and 767 
AWACS aircraft, and will make 
use of its Open Systems Architec- 
ture (OSA) mission system, that it 
claims uses 80 per cent Commer- 
cial Off The Shelf (COTS) soft- 
ware. With the recent, very public, 
and ongoing trauma involving the 


‘Collins’-class submarine combat 
system software (a unique military 
specification) fresh in the minds of 
ADF planners, the COTS principle 
is openly embraced. 

The problems associated with 
the aforementioned submarine 
project have necessitated some 
changes to the way procurement 


programmes are managed within 
the ADF. In his press release 
announcing the Project Wedgetail 
selection, Mr Moore stated that, 
“the government was determined 
to ensure that Defence applies the 
lessons learnt from previous major 
procurement projects to the 
contract negotiation and overall 


management of the AEW&C 
project.” He went on to announce 
that a project engineering team 
(integrated with the contractor) 
will manage progress on site, and 
that regular reviews will be under- 
taken, reporting progress back to 
his office at quarterly intervals. 
Nigel Pittaway 





Sikorsky SH-3H Sea King 


‘Emerald Knights’ end an era 


October 1999 marked the end of 
an era as the US Navy retired the 
last of its SH-3H Sea King 
helicopters. With effect from 1 
October, HS-75 ‘The Emerald 
Knights’ at NAS Jacksonville, 
Florida — the last operator of the 
SH-3H in its original role — 
commenced transition to the 
SH-60F Seahawk. 

The SH-3H is an anti-submarine 
warfare (ASW) variant and first 
flew in 1965. Its mission was origi- 
nally to detect, classify, track and 
destroy enemy submarines. The 
aircraft was equipped with sonar, 
active and passive sonobuoys, 
magnetic anomaly detection equip- 
ment and electronic surveillance 
measures equipment, the latter 
providing the fleet with some basic 
missile defence capability. 

The Sea King was replaced in 








the regular Navy carrierborne anti- 
submarine warfare role by the 
more modern SH-60F Seahawk 
from 1991 onwards and HS-75, a 
Naval Air Reserve squadron, was 
the last unit in the Fleet to operate 
the SH-3H in this role. 

Helicopter Anti-Submarine 
Squadron 75 was established in July 
1970 at NAEC Lakehurst, New 
Jersey, as part of the reorganisation 
of the Naval Air Reserve. The unit 
transferred to NAS Willow Grove, 
Pennsylvania, in 1979, before 
moving to its current base at NAS 
Jacksonville, Florida, in 1985. 
HS-75 comes under the opera- 
tional control of the Commander, 
Helicopter Wing Reserve 
(COMHELWINGRES). 

The squadron has operated the 
SH-3H and UH-3H (configured 
for logistical support and search 
and rescue) versions of the Sea 
King in tandem to enable it to 
fulfil its primary roles of carrier- 
based anti-submarine warfare, 
search and rescue, fleet logistic 
support and helicopter utility oper- 
ations. In recent years “The Emer- 
ald Knight’ have also performed an 
increasing number of VIP transport 
taskings, emulating their more 


The dial-dominated cockpit of the 
SH-3H belies its 1960s vintage. The 
ASW version could be readily 
identified by the towed MAD bird 
housed in the rear of the starboard 
undercarriage sponson, one of 
several sensors used for the ASW 
role. HS-75 now operates a mix of 
SH-60Fs and HH-60Hs. 


famous Sea King brethren at 
HMX-1, which fly the famous 
green and white VH-3D Presiden- 
tial support aircraft. 

In 1994 ‘The Emerald Knights’ 
assumed an expanded fleet contrib- 
utory role as part of a Reserve 
forces integration initiative, neces- 
sitated by defence cost reductions 
and a reduction in the active-duty 
fleet. This role required the 
squadron to deploy aboard the 
Atlantic Fleet’s various aircraft- 
carriers to relieve the regular air 
wing helicopter units at times 
when the carriers were ‘off line’ 
and involved in Training Com- 
mand and Fleet Replacement 
Squadron carrier qualifications. In 
this role HS-75 has deployed 
aboard all of the Atlantic Fleet’s 
carriers. 

This expanded role came to the 
fore during the US Atlantic Fleet 
Anti-Submarine Warfare Wing’s 
(COMHSWINGLANT) transition 
from the Sea King to the new 
SH-60F, with HS-75 stepping in 
to assume anti-submarine taskings 
while the regular forces were 
temporarily removed from deploy- 
able status in order to complete the 
transition to the new helicopter. 

In the period immediately prior 
to the final retirement of the Sea 
King, HS-75 had six aircraft on 
strength: two being the specialist 
SH-3H variant and the others 
being the utility UH version. In 
recent times day-to-day flight 
operations for HS-75 revolved 
around Atlantic fleet support 
missions and training. The latter 
including carrier qualifications and 
deck flying certifications. The 





squadron operates with 11 full 
crews drawn from a staff compris- 
ing 28 pilots, of which seven are 
regular officers, including Com- 
mander Dave Ruppel, the Officer 
In Charge. The Commanding 
Officer, Commander Funderburk, 
and his Executive Officer, Com- 
mander Stahlman, are both 
Reservists. 

In late August 1999 HS-75 
deployed five Sea Kings and a full 
complement of Reservists for their 
final shipborne deployment. 
Fittingly, and somewhat ironically, 
the carrier involved was the USS 
Truman — the US Navy’s newest 
carrier. 

Lt Billy ‘BC’ Carter joined 
HS-75 as its Instructor Pilot, over- 
seeing the transition to the SH-60F 
Seahawk which will commence on 
1 October and is expected to take 
up to 18 months to complete. All 
ground school, simulator and flight 
training will be conducted ‘in- 
house’ at NAS Jacksonville. The 
unit will continue in its current 
role with the new Seahawk and 
will re-equip with six aircraft: two 
will be HH-60H utility/rescue 
aircraft and four will be ASW 
SH-60Fs. 

While the newer helicopter 
brings HS-75 the benefits of 
improved reliability, more modern 
avionics and increased speed, the 
squadron will miss the greater 
cabin capacity of the old Sea King, 
together with its longer range and 
better stability in the hover. Very 
pertinent to the self-preservation 
instincts of pilots and crewmen of 
HS-75, the Sea King had a genuine 
ability to land on water, whereas 
the SH-60 is notorious for having a 
very limited floating capability. 
The benefits of this were demon- 
strated recently when an HS-75 
crew were forced to put its Sea 
King down in the Atlantic due to 
engine problems, and simply sea- 
taxied the 10 miles (16 km) back to 
the beach. 

However, while ‘BC’ and his 
colleagues will be sorry to see the 
venerable Sea King finally head for 
the boneyard, there is a sense of 
excitement at the prospect of the 
imminent arrival of the formidable 
Seahawk at Jacksonville. 

Richard Collens 


Dassault Super Etendard Modernisée 


Laser ‘SuEs’ go to war 


Operation Tridente, the overall 
French contribution to Operation 
Allied Force, marked the first time 
that Aéronavale Super Etendards 
had taken laser-guided weapons 
and designators to war. The ongo- 
ing Super Etendard Modernisée 
(SEM) five-stage modernisation 
programme has enabled the ‘SuE’ 
to use such weapons. By the time 
of Allied Force, 16 of the so-called 
Standard 3 SEMs had been deliv- 
ered, this version being able to 
drop the 227-kg (500-Ilb) GBU-12 
Paveway II LGB and fire the 
AS 30L laser-guided missile, both 
employing the ATLIS laser desig- 
nator. All were embarked with 
Flottille 11F on the aircraft-carrier 
Foch, which sailed into the Adriatic 
in January 1999 as part of Task 
Force 470. 

Six of the 16 were equipped 
with ATLIS and designated targets 
for the other SEMs, which carried 
either a single AS 30L or up to two 
LGBs. The Standard 3 SEMs are 
not capable of carrying the ATLIS 
as well as the LGBs. This forced 
11F to conduct LGB operations 
using the buddy-lasing concept. 

During Allied Force the SEMs 
flew 412 offensive combat 
missions, dropping 266 bombs and 
firing two AS 30L missiles. Eighty- 
eight missions were cancelled, 
largely due to bad weather and the 
high probability of collateral 
damage. 


An Operation Trident veteran is 
seen with an ATLIS II designator 
pod carried on the centreline. The 
‘SuE’ carries ECM protection in the 
form of a Barem jamming pod on 
the port outer pylon. 





Mission-marked Etendard IVPMs of 
Flottille 16F line up at Landivisiau. 
This elderly type is to be retired in 
2000, its reconnaissance role 
passing to the ‘SuE’. 


Controversy about the quality of 
the bombs arose after the opera- 
tion. According to various sources, 
the bombs transferred from the US 
Navy were old and sometimes in 
bad shape. Cracks in the casing 
would have made carrier recoveries 
hazardous. However, an official 
source said that in order to save 
airframe fatigue life, the SEM is 
restricted to 20 deck landings while 
carrying bombs, since the type has 
to last until 2010. On multiple 
occasions SEM pilots had to drop 
their bombs (49 GBU-12s) in the 
sea after they could not find any 
targets. 

The next phase of the moderni- 
sation programme will incorporate 
modifications to allow the LGB/ 
ATLIS combination to be carried 
simultaneously by one aircraft. This 
Standard 4 will also include the 
option of carrying a new recon- 
naissance pod that will be carried 
semi-recessed under the belly. The 
internal cannon will have to be 


The Operation Tridente marking 
was applied to some of the Super 
Etendards. 
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removed. Four Standard 4s should 
be operational in spring 2000, 
allowing the Aéronavale to retire 
the last Etendard [VPs and decom- 
mission Flottille 16F. The Aéron- 
avale tested the prototype of this 
combination in January 1999 
aboard Foch. 

Standard 4 also incorporates a 
new self-defence package consist- 
ing of the Sherloc radar warning 
receiver, programmable chaft/flare 
dispensers to be attached to two 
new underwing pylons, and a new 
secure frequency-hopping radio. 
The development of the final 





Cross-hairs were used to represent 
ATLIS missions. This aircraft was 
also used for one AS 30L shot. 











standard (Standard 5) starts in early 
2000, and will incorporate a night 
precision attack capability to be 
operational in 2002. A Forward 
Looking Infra-Red (FLIR) and 
night vision goggles are the main 
characteristics of this standard. The 
Aéronavale is currently looking for 
a laser designator pod for night 
operations, since the electro-optical 
ATLIS is daylight-only. Thomson 
CSF-Optronics is looking at an 
infra-red version of the ATLIS, 
while Sagem has teamed up with 
the Israeli company Rafael to offer 
the Litening pod. Gert Kromhout 


Apna 


Seventeen LGB /aunches are 
recorded on this aircraft, plus one 
reconnaissance sortie, 
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Su-24, Su-27, Su-30 and S-37 





New Sukhois on display at Moscow 


Moscow’s MAKS’99 show was 
held between 17 and 22 August 
1999, and afforded an excellent 
chance to assess the current state of 
the Russian aircraft industry. The 
airshow highlighted a major trend 
— like their American counterparts, 
the Russian aircraft designers are 
now creating new versions to suit 
the needs of a specific customer. 
This is exemplified by AVPK 
Sukhoi (the Sukhoi Aviation 
Military Industry Complex) and its 
Su-30MK multi-réle fighter. 
While having almost identical 
designations, the Su-30MKI for the 
Indian Air Force (I = indeeyskiy) 
and the Su-30MKK for the 
People’s Liberation Army Air 
Force of China (K = kitayskiy — 
Chinese) differ a lot — both 
structurally and in avionics fit. 

One of the most interesting 
exhibits at MAKS’99 was an 
upgraded Su-30 demonstrator 
owned by the Irkutsk Aviation 
Production Association (IAPO), 
although the upgrade was devel- 
oped by the Sukhoi Design 
Bureau. Coded ‘302 Blue’ and 





The rear cockpit of the Su-30 ‘302 
Blue’ had a covered LCD in the top 
right of the instrument panel, a 
feature repeated in the front. The 
aircraft (below) flew in the display 
alongside the well-known LII 
Su-27PD. It carried four dummy 
R-73s, two R-77s and two Kh-31s. 


wearing the badges of Sukhoi, 
IAPO and the ‘Aerobatic Research 
Centre’ State Company, the 
unpainted aircraft featured a single 
multi-function LCD in each cock- 
pit supplanting the standard CRT 
display. True, this configuration 
gives a smaller growth in combat 
potential than the avionics suite 
proposed by the Ramenskoye 
Instrument Design Bureau 
(RPKB), but it is cheaper and, 
importantly, enables a common 
equipment standard to be used on 
Mikoyan and Sukhoi fighters 
operated by the Russian Air Force 
and Air Defence Force. 

In addition to the Su-30’s 
regular weapons, the aircraft can 
carry Kh-59M_ air-to-ground 
missiles, Kh-31A anti-shipping 
missiles and Kh-31P anti-radiation 
weapons. When these missiles are 
carried the fighter’s radar operates 
in synthetic aperture mode, 
enabling ground mapping, and can 
track moving ground targets and 
select priority threats among them. 
The existing Su-27/Su-30 fleet 
could be updated to this standard 
within a very short time frame and 
at minimum cost. 

It was anticipated that the 
famous Sukhoi OKB (which, 
incidentally, has just celebrated its 
60th anniversary) would display the 
brand-new Su-27KUB two-seat 
shipboard combat trainer 
(korabel’nyy, uchebno-boyevoy). Offi- 
cially the ‘Kubik’ (‘cube’), as the 
aircraft was inevitably dubbed, was 
a no-show, but one might be justi- 
fied in saying that ‘Su’ stands for 
‘Surprise’. On Saturday 21 August, 
which was the busiest day of the 
flying display programme, some- 
how ‘accidentally-on-purpose’ the 
titanium yellow primered and 
unmarked Su-27KUB prototype 
suddenly taxied out on the runway. 
After waiting at the holding posi- 
tion (and showing off for the 
crowds) for several minutes it took 
off with Viktor G. Pugachov and 
Sergey Mel’nikov at the controls 
and was gone. There was no 
demonstration flight, but about an 
hour later the aircraft came back 





Above: Vyacheslav Aver’yanov 
coolly put the second Su-30MKI 
prototype through its paces, despite 
the memories of the well-publicised 
crash in Paris a month previously. 







Below: This elderly Su-24 ‘Fencer-B’ 
was on display at Zhukovskiy with a 
new centreline sensor pod, 
advertised as an ecological research 
aircraft. 





and landed, elegantly displaying its 
other side. 

Lately Sukhoi have excelled at 
airshows with aerobatics displays by 
the company’s best test pilots — 
Viktor Pugachov, Igor Votintsev, 
Yevgeniy Frolov and Vyacheslav 
Aver’yanov. Regrettably, Aver’- 
yanov made an error at this year’s 
Paris airshow which caused the 
much-publicised crash of the first 
prototype Su-30MKI (T10PMK-1, 
‘O1 Blue’). Despite this mishap, 
Aver’yanvov was entrusted again 
with demonstrating the second and 
now only surviving Su-30MKI 
(TIOPMK-6, ‘06 Blue’). Not only 
did Aver’yanov ‘find his nerve’ 
very quickly, he also gave the best 
and most spectacular flying display 
of the show. 

In comparison, the demonstra- 
tion flight of the famous S-37 
Berkut (Golden Eagle), which was 
piloted by Sukhoi CTP Igor 
Votintsev, looked unimpressive — 
partly, no doubt, because the fight- 
er was painted flat black overall to 
make it look like a silhouette and 





hopefully disguise any details. 
Spectator interest was aroused only 
by the aircraft’s unconventional 
forward-swept wings and the clear- 
ly visible wingtip vortices. No new 
information on the Berkut was 
released officially and the aircraft 
was absent from the static park 
because some structural details are 
still classified; nevertheless, many 
photographers did manage to take 
good close-up pictures of this 
intriguing aircraft. 

Another Sukhoi aircraft featured 
only in the flying display, and then 
only once, was the Su-30KI. 
Despite its designation, this is a 
single-seater; hence it has also been 
referred to as Su-27KI and ‘modi- 
fied Su-27SK’. The uncoded 
aircraft wore an unusual grey/ 
black/white ‘splatter’ camouflage, 
as well as ‘Sukhoi — KnAAPO’ 


(Komsomol’sk-na-Amur Aviation 


Although not scheduled to appear 
at the show, the prototype 
Su-27KUB made a brief appearance 
on one day, although it did not take 
part in the flying display. 








An unusual camouflage adorned the hitherto unknown Su-30KI. This 
aircraft sported a retractable refuelling probe. 


Production Association) and ‘Su- 
27 Family’ titles. Interestingly, the 
colouring of the radome was iden- 
tical to that of Chinese Su-27SKs, 
apart from some vertical stripes 
which are presumably photo cali- 
bration markings. Outwardly, the 
Su-30KI differed from the standard 
Su-27 ‘Flanker-B’ only in having a 
retractable refuelling probe on the 
port side of the nose (like the LII 
display team’s Su-27PD ‘598 
White’, c/n 36911037820, which 
was also on show). However, the 
aircraft will also feature a new 
avionics suite tailored to the 
customer’s requirements, including 
multi-function LCDs. 

The Chinese thrust-vectoring 
Su-30MKK was not displayed at 
MAKS’99. However, the first 
prototype converted from the very 
first Su-30 (T10PU-5, ‘05 Blue’) is 
known to have made its first flight 
at LIT on 9 March 1999. Interest- 
ingly, since the Su-30MKK is 
destined for China, it has been 
decided to build it at KnAAPO 
(which until now has produced 
only single-seat versions of the 
‘Flanker’, including the Chinese 
Su-27SKs) rather than at IAPO 
which traditionally builds the two- 
seat Su-27UB and Su-30. Coded 
‘501’, the first pre-production air- 
craft made its first flight at Komso- 
mol’sk-na-Amur on 19 May in the 
hands of Su-30 project test pilot 
Vyacheslav Aver’yanov; the second 
pre-production Su-30MKK, ‘502’, 
was completed in mid-summer. 

The aircraft will have an upgrad- 
ed N-001M fire control radar 
developed by the Moscow 
Research Institute of Instrument 
Engineering (MNIIP, aka NPO 
“Vega-M”) which will enable it to 
carry Vympel R-77 (RVV-AE) 
medium-range AAMs; a new infra- 
red search and track unit designed 
by NPO Geofizika will also be 
fitted. Both radar and IRST will 
have an air-to-ground mode, 
allowing the fighter to deliver both 
unguided and high-precision 
guided weapons. The Su-30MKK’s 
avionics suite is developed by 
RPKB. It features new-generation 
computers with the latest software 
linked to the main avionics subsys- 
tems and the weapons system by 
multiplex data exchange channels, 


as well as a new electronic flight 
instrumentation/cockpit indication 
system with multi-function LCDs. 

The Su-30MKK’s combat 
potential is to be further enhanced 
by integrating Kh-59M AGMs 
with TV command line-of-sight 
guidance, Kh-29T TV-guided 
AGMs, Kh-31P medium-range 
ARMs and KAB-500Kr guided 
bombs. The aircraft can carry up to 
8000 kg (17,637 lb) of unguided 
weapons on 12 hardpoints. Installa- 
tion of AL-31FU thrust-vectoring 
engines is not planned at this stage. 

The first prototype of the 
Sukhoi S-80 multi-réle tactical 
transport has also been completed 
at KnAAPO. The only reason why 
the aircraft was not on display is 
that the prototype is undergoing 
preparations for its maiden flight 
which is due in two or three 
months. 

Finally, another Sukhoi exhibit 
worth noting was a company- 
owned Su-24 ‘Fencer-B’ (‘15 
White’, c/n 1515301) fitted out as 
an ecological research aircraft with 
an elliptical-section equipment pod 
on the centreline pylon. Sukhoi 
stands featured information about 
possible in situ upgrades of produc- 
tion Su-24s by installing new 
avionics and integrating new 
weapons. Also, the Su-24MR 
‘Fencer-E’ has apparently been 
cleared for export; an avionics 
stand mentioned the designation 
Su-24MRK_ (kommercheskiy — 
commercial, i.e., export). 

Among the new weapons 
revealed at MAKS’99 were the 
NPO Mashinostroyeniya air- 
launched versions of the Yakhont 
(an old word for ruby) supersonic 
anti-shipping missile. Probably 
designated K310MA-01 and 
K310MA-03 (at least this is what 
was stencilled on the missiles), 
these are carried by the Su-27 
family and have a range of 300 km 
(167 nm). Both have a rounded 
jettisonable fairing over the air 
intake and a booster stage attached 
aft; the missile itself in ‘pure’ form 
was displayed elsewhere on the 
grounds. Also on display was the 
3M80 Moskit (ASM-MSS) anti- 
shipping missile which is carried by 
the Su-27K/33. 
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Currently undergoing state acceptance trials, the Su-34 was represented by 
this aircraft in the static (above) dnd another flying. Displayed in front of it 
is the new Yakhont anti-shipping missile, while behind it is the 3M80 Moskit 
weapon, as carried by the AVMF’s Su-33. An example of the latter (below) 
flew in from the Northern Fleet. 





Below: Without doubt the most eagerly awaited of the MAKS debutantes, 
the S-37 Berkut gave a very muted display, giving little hint of its undoubted 
capabilities. 


Since the end of the Cold War, Boeing’s B-1B has moved to the 
forefront of conventional warfare and has become the US Air 
Force’s ‘Big Stick’. The B-1B’s ability to carry up to 75,000 
1b/34020 kg (bombs and launchers) of internal ordnance, more 
than any other bomber, gives an added flexibility to combat 
operations never seen before. At the heart of the re-roling of the 
B-1B is the Conventional Munitions Upgrade Program (CMUP). 


An Ellsworth Block C B-1B 
releases a single CBU-97 
weapon, an SUU-66 
dispenser loaded with 10 
BLU-108 sub-munitions. 
Initial descent is stabilised 
by parachute. At a preset 
altitude, measured by radar 
altimeter, each BLU-108 fires 
a rocket motor which spins 
the weapon fo 1,600 rpm, 
initiating a climb. Four Skeet 
infra-red guided shaped- 
charge warheads are then 
dispensed by each BLU-108. 


Above: Nine B-1Bs are assigned to the Mountain 
Home-based 366th Wing, flying with the 34th 
Bomb Squadron. The 366th is the USAF’s only 
standing Air Expeditionary Force, a grouping of 
bombers, fighters, fighter-bombers, SEAD 
platforms and tankers. The B-1B provides the 
real offensive ‘muscle’ of the AEF, augmented by 
F-15Es and protected by F-16CJs and F-15Cs - all 
refuelled by the AEF’s organic KC-135R fleet. 


fficially called the Lancer, the B-1B 
QO: originally conceived as a strategic 

asset, standing nuclear alerts against the 
now defunct Soviet Union until finally ordered 
to stand down from its nuclear role on 27 July 
1991. What little remains of the nuclear mission 
is now solely performed by the B-52H 
Stratofortress and the B-2 Spirit. 

Called the ‘Bone’ (short for ‘B-one’) by its 
crews, the B-1B’s move to the conventional 
arena was the result of several factors. Following 
the demise of the Soviet Union and the end of 
the Cold War, it quickly became apparent to 
military planners that there was a more pressing 





need for platforms capable of responding to 


smaller, and perhaps multiple, regional conflicts, 
as opposed to a major European war. 
Moreover, there was a recognition that a 
deficiency existed in the conventional bomber 
force that left it inadequate to meet current 
contingencies. 

To better suit the B-1B to the conventional 
role, the Air Force initiated an aggressive 
upgrade programme in FY 1993, segmented in 


blocks, called the Conventional Munitions 
Upgrade Program, or CMUP, designed to 
expand the B-1’s lethality, survivability and 
maintainability as a conventional bomber. 
Commenting on the CMUP capabilities in a 
1998 interview, General Richard E. Hawley, 
Commander, Air Combat Command, 
observed, “When the B-1B is fully matured, 
with all of these modifications incorporated, 
and fully equipped with all these families of 


Left: B-1Bs operating in Allied Force put an end 
to the dismal MC (mission-capable) rates seen in 
the early 1990s. MC rates dipped to 57 per cent in 
1992/93 as a direct result of logistics funding 
shortages. During the Kosovo campaign MC 
rates were 91 per cent, and the B-1Bs completed 
all the missions requested of them by NATO. 
Most of the missions were launched with a full 
load of 84 Mk 82 bombs (illustrated): during the 
72-day campaign over 5,000 of these weapons 
were dropped. 


precision and near-precision weapons, it will be 
10 times more capable as measured by the 
number of targets that we can destroy than the 
bomber force that we started with.” The 
weapons referred to by General Hawley 
include, primarily, the Joint Stand Off Weapon 
(JSOW), the Joint Direct Attack Munition 
(JDAM) and the Joint Air-to-Surface Strike 
Missile (JASSM). 

Over the past few years, conventional B-1Bs 
have played a major role in quick-response 
deployments to Korea, Guam and the Persian 
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Thirty-eight Mk 82AIRs can be seen in this shot 
during a low-level test. The AIR (Air Inflatable 
Retard) has a BSU-49 fin kit incorporating a 
retarding ballute. This allows the bomber to 
escape the considerable blast pattern. 


Gulf, not to mention the recent NATO 
Yugoslavian operations. B-1Bs have, likewise, 
participated heavily in various operational 
exercises, such as Red Flag, Maple Flag, Bright 
Star, Coalition Flag, Cope North, CALFEX 
and Central Enterprise, with aircrews continu- 
ing to employ the aircraft’s weapons and defen- 
sive systems in new and innovative ways, while 
at the same time learning to operate in two-ship 
formations and with other Air Force and Navy 
assets. 

While seeing its combat debut in Operation 
Desert Fox in December 1998, the B-1B’s true 
value as a conventional bomber was demon- 
strated in Operation Allied Force, during which 
B-1Bs of the 37th BS and 77th BS deployed to 
RAF Fairford, England, flying over 100 combat 
sorties and dropping more than 5,000 Mk 82 
500-Ib (227-kg) general purpose iron bombs 
against a variety of Yugoslavian targets. These 
B-1Bs were all part of the Block D upgrade 
currently being fielded by the Air Force, which 
brings to the platform improved communica- 


The B-1B’s variable-geometry design enhances 
both performance and survivability. The full- 
forward position permits a short take-off and fast 
base-escape from airfields under attack, a feature 
crucial in the early days when the B-1B stood 
nuclear alert. The swept-back position facilitates 
maximum cruise distance and aids in high-speed, 
low-level penetration. 








tions, a much-needed GBU-31 Joint Direct 
Attack Munition (JDAM) capability and 
improved self-defence measures with the addi- 
tion of the ALE-50 towed decoy. Despite this 
advanced weapons capability, however, no 
JDAMs were utilised by B-1Bs due to the lack 
of sufficient numbers of weapons at this stage in 
their production. All JOAMs were earmarked 
for B-2 operations. 

The CMUP modifications are crucial to the 
B-1B fleet, especially given the failure of the 
Air Force’s recent Bomber Roadmap to define 
a new-build bomber programme. According to 
the Roadmap, a more effective bomber force 
can be built through continued modifications 
and enhancements of existing platform systems 
(those oriented towards higher sortie generation 
and increasing lethality) rather than through 
new procurement. 


B-1B origins 

In an ironic twist of fate, the now- 
conventional B-1B had its birth in what was 
intended to be a purely strategic platform. 
Emerging from the cancelled B-1A programme, 
the B-1B was selected by the Reagan 
Administration in October 1981 to serve as an 
interim bomber to fill the void between the 
venerable B-52 and the futuristic, but yet-to-be 
deployed, Advanced Technology Bomber, later 
known as the B-2. During the late 1970s, a 
requirement surfaced for a Long-Range 
Combat Aircraft (LRCA) designed for 
low-level penetration at near-supersonic speeds. 
Officials were quick to recognise that the core 


B-1, with certain modifications, offered the best 
choice among alternatives that included a 
revamped B-52, a cruise missile-touting Boeing 
747 and a modified variant of the FB-111 called 
the FB-111H. 

While no prototypes of the B-1B were built, 
two of the four B-1As (B-1A number 2, 
74-0159 and number 4, 76-0174) were modi- 
fied for the test and development programme. 
Rockwell further benefitted from the mass of 
data accumulated from the continued research 
and development associated with the four B-1A 
prototypes, which continued well past the 
programme’s 30 June 1977 cancellation by the 
Carter Administration. In total, the four proto- 
types accumulated 1,855.2 flight hours in 
approximately 347 sorties, during tests which 
continued until April 1981. 

Deliveries of the B-1B began in 1984 from 
Rockwell’s Palmdale, California facility and 
continued through 30 April 1988, with a total 
of 100 B-1Bs being produced in five Lots. Eight 
months after the B-1B’s first flight on 18 
October 1984, the aircraft was declared ‘ready 
for delivery’ and initial assignments were made 
to the 4018th Combat Crew Training 
Squadron of the 96th Bomb Wing at Dyess 
AFB, Texas. Initial Operational Capability 
(LOC) was achieved on 1 October 1986 by the 
337th BS. 


Basic ‘Bone’ 

From an external perspective, the changes 
between the B-1A and the B-1B are minimal, 
with the latter featuring a simplified engine 
inlet, modified overwing fairings and relocated 
pitot tubes. Also featured in the B-1B are two 
small windows for the offensive and defensive 
systems operators and an engine housing 
designed to reduce radar cross-section. 
Internally, the B-1B was vastly strengthened to 
support a gross take-off weight of 477,000 Ib 
(216367 kg), and a moveable bulkhead was 
installed between the forward and intermediate 
weapons bays. Combined, these features 
dramatically increased the B-1B’s capacity to 
carry conventional ordnance. 

Performance-wise, the B-1B’s maximum 
level speed was reduced from Mach 2.0 (1,320 
mph; 2124 km/h) at 50,000 ft (15240 m) to 
Mach 1.25 (825 mph; 1327 km/h), while its 


B-1B specification 



























Wing: span 136 ft 8.5 in (41.67 m) minimum sweep 
(15°) and 78 ft 2.5 in (23.84 m) maximum sweep (67° 
30'); aspect ratio about 9.58 fully spread and 3.14 fully 
swept; area approximately 1,950.00 sq ft (181.16 m’) 
Fuselage and tail: length 147 ft 0 in (44.81 m); 
height 34 ft 10 in (10.36 m); tailplane span 44 ft 10 in 
(13.67 m); wheel track 14 ft 6 in (4.42 m) 
Powerplant: four General Electric F101-GE-102 
turbofans each rated at 14,600 Ib st (64.94 kN) dry 
and 30,780 Ib st (136.92 kN) with afterburning 
Weights: empty equipped 192,000 Ib (87091 kg); 
maximum take-off 477,000 Ib (216365 kg) 

Fuel and load: internal fuel 195,000 Ib (88450 kg); 
external fuel none; maximum ordnance 75,000 Ib 
(34019 kg) carried internally and 59,000 Ib (26762 kg) 
carried externally 

Speed: maximum level speed ‘clean’ at high altitude 
about Mach 1.25 or 715 kt (823 mph; 1324 km/h); 
penetration speed at about 200 ft (61 m) more than 
521 kt (600 mph; 965 km/h) 

Range: about 6,475 nm (7,455 miles; 12000 km) 
with standard fuel 

Service ceiling: more than 50,000 ft (15240 m) 





At least 76 of the total load of 84 Mk 82 500-Ib 
(227-kg) bombs are visible during this test drop. 
The B-1B has always had the capability to drop 
these ‘dumb’ bombs, and achieves considerable 
levels of accuracy using its sophisticated 
bombing system, especially after the Block B 
radar upgrades. 


maximum penetration speed at 500 ft (150 m) 
was increased from Mach 0.85 (647 mph; 1041 
km/h) to Mach 0.92 (700 mph; 1126 km/h), 
the latter due in part to the B-1B’s slightly more 
powerful F101-GE-102 engines. Maximum 
unrefuelled range also increased from 6,100 
miles to 7,455 miles (9815 km to 11997 km) 
through the addition of 24,000 Ib (10886 kg) 
more fuel. 

As mentioned earlier, the B-1B retained the 
three 15-ft (4.57-m) bomb bays of the original 
design, although a flexible intermediate bulk- 
head was installed between the forward and 
intermediate bays. Relocating this divider takes 
approximately 24 hours, but does allow the 
B-1B to accommodate longer weaponry using a 
22-ft 1-in (6.73-m) bay. For the former nuclear 
role, the bays could be configured to carry a 
Multi-Purpose Launcher (MPL) for up to eight 
nuclear weapons or up to eight Boeing AGM- 
69A Short-Range Attack Missiles (SRAMs) per 
bay. By reconfiguring the intermediate 
bulkhead, the B-1B could also carry the CRuise 
Missile launcher (CRM) with eight longer 
ranged AGM-86B Air Launched Cruise Missiles 
(ALCMs). External weapons (up to eight B28 
nuclear gravity bombs or up to 12 other 
weapons totaling 59,000 lb/26762 kg) could 
theoretically be carried, but were prohibited 
under the START II agreements, and would 
unquestionably have degraded the aircraft’s 
stealth characteristics. 

Fitted with the Conventional Weapons 
Module (CWM) in each bay, a total of 84 
Mk 82s or Mk 62 naval mines can be 
carried (28 each). Certification for the Mk 82 
capability was completed on 17 July 1991. 
Originally, it was thought that a more realistic 
combat load might see a 15-ft (4.57-m) fuel 
tank in the forward bay and 56 bombs in the 
intermediate and aft bays. However, current 
thinking is to use all three bays for weapons. 
Again, external weapons could be carried, 
giving the B-1B a total carriage of 128 Mk 82 
bombs. 

Also added to the B-1B programme was the 
Eaton AIL Division’s Defensive Avionics 
System (DAS), which is centred around the 
AN/ALQ-161A and the Tail Warning 
Function (TWF), providing coverage against 
rear-sector threats. The DAS is designed to 
sense electronic signals from air-to-air or air-to- 
ground radars, compare and identify them 
against a pre-loaded threat library, then deter- 
mine the most effective means of countering 
the threat. The DAS also controls the B-1B’s 
EXpendable CounterMeasures (EXCM) system, 
which dispenses flares and chaff through any of 
eight dispenser locations. A total of 12 flares or 
120 chaff cartridges can be carried per dispenser. 
The B-1B’s DAS provides frequency coverage 
between 200 Mhz and 50 Ghz, covering the 
B-band through K-band. For the B-1B, these 


A B-1B from the 366th Wing’s 34th Bomb 
Squadron approaches a tanker for refuelling. 
This view emphasises the considerable bulk of 
the B-1’s central fuselage, allowing it to carry a 
huge weapon load. 


frequencies have been redesignated as Band 1 
through Band 8. 

Current modifications to the ALQ-161A 
include a waveform generator, which allows 
in-the-field reprogramming of the techniques 
generator to meet an emerging or changing 
threat environment, a Band 4/5 interferometer 
receiver, which adds filters to reduce TWF 
interference, and Band 8 beamsteering, which 
narrows the beamwidth of the Band 8 antenna. 
The Band 4/5 and Band 8 modifications correct 
hardware deficiencies of the original 
ALQ-161A. 

Compared to its predecessor, the B-52, the 
B-1B represents a significant improvement in 





war-fighting capabilities. Most notable are the 
B-1B’s low radar-cross section, estimated by 
some to be as low as 1.45 m’? (15.6 sq ft), its 
ability to fly lower and faster with nearly twice 
the payload, and its advanced electronic coun- 
termeasures systems. 


Shift to the conventional mission 
The B-1B’s original mission saw it standing 
strategic alert from 1985 through to the end of 
the Cold War. Such missions entailed B-1Bs 
standing alerts for up to 30 days, ready to 
scramble within minutes of the order to do so 
and perform its Single Integrated Operational 
Plan (SIOP) mission. With the reduced likeli- 









hood of a major war in the 1990s and a down- 
sizing of the US military, the Air Force was left 
with a highly capable platform in need of a 
mission. 

Even when the B-1B was conceived, design- 
ers realised the aircraft’s incredible potential as a 
conventional platform. From its inception, the 
B-1B has had a basic conventional capability, 
although limited to Mk 80 series carriage. 
Indeed, the conventional capability was tested 
as part of the original B-1 flight test 
programme, with certification for carriage 
occurring in July 1989, Due to its primary role 
as a strategic bomber, Strategic Air Command 
(SAC) did not release the capability for opera- 
tions or training until July 1991, too late for the 
B-1’s participation in the Persian Gulf War. 
‘Bone’ crews are quick to point out, however, 
that B-1Bs did continue to fulfill a vital role 
during the war by standing nuclear alert against 
the former Soviet forces. 

The B-1B’s ability to reach virtually any 
trouble spot from the Continental US 
(CONUS) validates its ability to serve as a 
potent long-range conventional bomber. As 
demonstrated in various exercises during the 
early and middle 1990s, B-1Bs can deploy 
against foreign targets independent of forward 
basing. In 1994, the 28th BW, the first wing to 
adapt to the all-conventional capability, 
completed the aircraft’s first ‘around-the-world’ 
flight as part of Global Enterprise 94. Later that 
same year, two B-1Bs from the 37th BS/28th 
BW flew from Ellsworth AFB, Kansas, to the 
Udairi Range east of Kuwait City, where they 
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each dropped 28 live Mk 82 bombs ‘on time’ 
and within a 30-ft (9-m) radius of the designat- 
ed target. Further exercises tested the B-1B’s 
ability to strike at mobile SCUD transport 
erector launchers (TELs) during Joint Optical 
Windmill and Joint Project Windmill in 
Europe. 


CMUP - conventional munitions 

To enhance the B-1B’s conventional capabil- 
ity and fill a recognised void in the bomber 
force, the Air Force began a complex series of 
upgrades in 1993, referred to as the 
Conventional Munitions Upgrade Program 
(CMUP). CMUP has been described as an 
‘ambitious effort’ which has already significantly 
enhanced the B-1B’s war-fighting capabilities 
through the addition of precision and near- 
precision weapons. The CMUP and subsequent 
Defensive Systems Upgrade (DSUP) enhance 
the B-1B’s conventional strike capability by 
enabling the bomber to perform precision 
attacks against heavily defended targets deep 
inside enemy airspace. Also important to this 
capability is the fact that the B-1B can launch 
from the continental United States and reach 
targets around the world, thereby reducing the 
US military’s dependence on foreign countries 
allowing access to forward bases of operation. 

To accomplish this enhancement, a series of 
upgrades was designed to add capabilities over a 
schedule spanning nearly a decade. The CMUP 
was designed to be incorporated in Blocks, with 
each improvement building on the previous 
upgrade. All B-1Bs existing prior to the CMUP 


Below: This is the original ‘28-carry’ CBM, with 
two clips of 14 bombs. These are arranged 
diagonally in rows of five, 

six and three bombs. “ 


The B-1B Conventional Bomb Modules (CBMs) work on the 


‘gun clip’ principle, whereby CBMs can be loaded into the 


bays with bombs already in place. Once Block E 
modifications are completed, the bomber will be able to 


carry CBMs loaded with different weapons in each of the 


three bays. The initial conventional munitions capability 


comprised just Mk 82 bombs and Mk 62 Quickstrike mines. 


Above: Half of the USAF's 
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GBU-31 capability. Block E will add WCMD, AGM-154 and 24 for TMD-based weapons, the ‘10-carry’ 
AGM-158 capability. JDAM, JSOW and JASSM weapons employs a form of diagonal carriage, but as the 
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Left: A ‘28-carry’ CBM is manoeuvred towards the 
waiting bomb bay of a 7th BW aircraft prior to its 
deployment to Oman for Desert Fox. Pre-loading 
of bomb ‘clips’ can greatly reduce the turn-round 
time between missions during high-intensity 
operations. 


Below: The CRL (Conventional Rotary Launcher) 


is used to carry the larger weapons, including the 
2,000-lb GBU-31 JDAM (eight per launcher), 
AGM-154 JSOW (four), AGM-158 (eight) and Mk 
65 mine (four). The Mk 65 weapon weighs in at 
2,360 Ib (1070 kg), and has always been part of 
the B-1B’s conventional capability. 





were designated as Block A models. Block B 
saw the addition of an improved synthetic 
aperture radar (SAR) and minor modifications 
to the Defensive Countermeasures System to 
improve maintainability and to reduce the ‘false 
alarm’ rate. The Block B upgrade was complet- 
ed and fielded in 1995. Subsequent blocks were 
aimed at enhanced various systems (computers, 
near-precision strike, precision strike, defensive 
systems), with the ultimate goal to field a fully 
operational conventional bomber. 


Block C - CBU submunitions 


The next modification came in the Block C, 
upgrading the B-1B to deliver cluster bombs 
such as the CBU-87B/B Combined Effects 
Munitions (CEM), the CBU-89 Gator area 
denial munition and the CBU-97 Sensor Fuzed 
Weapons (SFW). With Engineering, 
Manufacturing and Development (EMD) 
approval coming on 18 November 1992, 
conversion of the first Block C began in 
October 1996, with modifications to 83-0067, 
and in November 1996, with modifications to 
86-0120, which led to Operational Test and 
Evaluation from 8 January 1996 through 22 
March 1996. The final Block C configuration 
production decision was made in May 1995, 
with the initial operational capability (IOC) on 
13 September 1996, and full operational 
capability (FOC) in September 1997. 

The most significant upgrade of the Block C 
B-1B was the ability to employ cluster bomb 
units (CBUs). Fifty of the ninety-nine conven- 
tional bomb modules (CBMs) were converted 
from the ‘28-carry’ configuration to a ‘10- 
carry’ CBU configuration. Modifications were 
also made to the B-1B’s operational flight soft- 
ware, referred to as Sustaining Engineering 
(SES) upgrades, which enabled the software to 
accommodate the new weapons. A Modified 
Ballistics capability was also included in the 
software upgrade. Using all three bays, the 
Block C configuration can carry a total of 30 
CBUs per bomber. Other weapons in the 
1,250-lb (570-kg) class may also be carried by 
the ‘10-carry’ CBM, so long as their centre of 
gravity and dimensions are similar to that of the 
existing CBUs. The first CBU-97/B SFW was 
dropped by a B-1B from Ellsworth AFB on 28 


May 1997 against an armored formation at 
Eglin AFB, Florida. 


Block D - near precision strike 

Currently underway is the Block D upgrade, 
which began development in 1995, and 
integrates a near-precision conventional muni- 
tions delivery capability for guided weapons 
such as the GBU-31 JDAM. The JDAM is a 
tail-kit which converts a Mk 80 series ‘dumb’ 
bomb into a GPS-aided near-precision weapon. 
The B-1B Block D can carry either the 
2,000-Ilb (907-kg) general purpose Mk 84 
(GBU-31(V)1/B) or the BLU-109 penetrator 
bomb (GBU-31(V)3/B), which can slice 
through multiple layers of reinforced concrete. 
JDAMs are carried by the B-1B’s eight-capacity 
Conventional Rotary Launcher (CRL), one 
launcher per bay, for a total of 24 JOAMs. 

The first GPS-guided JDAM launch took 
place on 11 February 1998 by B-1B 86-0129 
(Thunder from the Sky). Dropped from 24,000 ft 
(7315 m) at a speed of Mach 0.85, the JOAM 
struck within 22 ft (6.7 m) of dead centre, 
impacting inside the aircraft revetment target. 
One month early, on 22 January, the same 
B-1B had delivered a JDOAM using inertial 
guidance. The first operational Block D 
versions reached Ellsworth AFB in November 
1998, and on 24 November a B-1B from the 
77th BS/28th BW flew the first of seven test 
sorties over the Utah Test and Training Range, 
launching four inert 2,000-Ib (907-kg) BDU-56 
bombs fitted with live JDAM tail-kits, two from 
12,000 ft (3658 m) and two from 25,000 ft 
(7620 m). 

Key to this Block upgrade was the addition 
of the MIL STD 1760 electrical interconnect 
system (a standard ‘smart weapons’ interface), a 
communications upgrade to enhance security, 
and a Global Positioning System (GPS) for both 
aircraft and weapons navigation. The 1760 
interface is crucial for the addition of near- 
precision and precision strike weapons and 
allows aircraft-to-weapon communications, 
thereby allowing inflight programming and 
targeting. Planned, but not included, in the 


A 28th BS ‘Bone’ cruises above the weather. In 
addition to internal defensive electronics, the 
B-1B now has ALE-50 Towed Decoy System _ . 
capability, and will receive ALE-55 FOTD in the 
Block F upgrade. 
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Block D upgrade was a ground-moving target 
indicator, which would have bestowed on the 
B-1B a basic ‘mini J-STARS’ capability to 
watch and track vehicles, and Joint Tactical 
Information Systems (JTIDS). terminals. 
Communications upgrades saw the addition of 
the ARC-210 Have Quick II and ARC-164 
radios. 

Another enhancement of the Block D 
upgrade is the addition of the ALE-50 Towed 
Decoy System (TDS) made by Raytheon 
E-Systems Integrated Product Team. The TDS 
provides protection against RF threats by 
‘seducing’ RF-guided missiles away from the 
host aircraft. An infra-red towed decoy for the 
ALE-50 system is currently being developed by 
Raytheon. The ALE-50, which will continue 
to be added to the B-1B fleet at regular depot 
maintenance intervals through 2004, is deemed 
an interim capability to work in conjunction 
with the ALQ-161A until the full-up Block F 
capability can be fielded with the improved 
fibre-optic ALE-55 and other improved defen- 
sive measures. 

According to Air Force officials, the “[Block 
D] upgrade is a modification programme 








The CBU capability of the B-1B is graphically 
demonstrated here by an Edwards test B-1B. A 
total of 30 TMDs (Tactical Munitions 
Dispensers) can be carried, with one of three 
sub-munition loads. Note that the lower 
weapons are splitting apart to dispense their 
loads. Greater accuracy will come with the 
adoption of WCMD tail-kits which provide GPS 
accuracy for cluster muntions. 


integrating predominantly non-developmental 
items to enhance conventional mission capabili- 
ties.” Block D IOC was achieved in December 
1998, but not in time for the Block D B-1Bs to 
participate in Operation Desert Fox. A limited 
operational capability was achieved for the 
Block D just prior to Allied Force. All B-1Bs 
will be modified to the Block D JDAM 
standard by early 2001, with the TDS installa- 
tion completed by 2004. At the time of writing, 
13 B-1Bs had been converted to the Block D 
configuration and were assigned to the 28th 


BW’s 37th and 77th BS at Ellsworth AFB. 


Block E - precision strike 
Referred to as the computer portion of the 
CMUP, the Block E upgrade will modify the 
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Watched closely by a 412th TW F-16D, a 419th 
FLTS B-1B releases a GBU-24 Paveway III with 
2,000-Ib (907-kg) BLU-109 penetrating warhead. 
Laser-guided weapons are not cleared for service 
carriage, and the B-1B lacks any self-designation 
capability. However, the weapon could 
theoretically be used with offboard designation 
from another aircraft or a ground source. 


existing Avionics Control Units (ACU) for 
controls and displays (CD), guidance and 
navigation (GN), weapons delivery (WD), 
critical resources (CR) and terrain-following 
(TF). A primary objective is to enhance 
weapons flexibility through the addition of 
software allowing the B-1B to employ up to 
three different weapons systems (one per bay) 
on a single sortie. Computer upgrades include 
replacement of the six AP101F ACUs with four 
new 32-bit non-development item (NDI) 
computers, leaving the two remaining avionics 
bay slots available for expansion. The existing 
Mass Storage Device will be deleted and the 
Data Transfer Units (DTUs) replaced with new 
units that interface with the new computers. 
Software modifications will see the existing 
JOVIAL J3B2 software converted to Ada. 
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Two weapons modifications included in the 
Block E configuration will further enhance the 
B-1B’s conventional lethality. Correcting an 
accuracy problem apparent in the 1991 Gulf 
War CBU usage, Wind Corrected Munitions 
Dispensers (WCMDs) will improve high- 
altitude accuracy (up to 30,000 ft/9144 m with 
less than 30-ft/9-m CEP) of cluster bomb units 
by using GPS position updates to provide 
inertial guidance corrections for ballistic and 
wind errors after release. The WCMD (pro- 
nounced ‘Wick-Mid’) will also feature a two- 
stage dispense/disburse system for improved 
accuracy. This upgrade is intended to correct 
several of the Tactical Munitions Dispenser 
shortfalls identified in the Strategic Attack/Air 
Interdiction Area Plan (MAP), such as inability 
to achieve multiple kills per pass, lack of adverse 
weather capability and lack of mid-course wind 
correction. The WCMD units will be designat- 
ed CBU-103, -104 and -105, corresponding to 
the CBU-87, -89 and 97, respectively. 

The B-1B’s suite of weapons will also see the 
addition of stand-off precision weapons capabil- 
ity through the addition of the 1,000-Ib 
(454-ke) AGM-154 Joint Stand-Off Weapon 





A pair of B-1Bs from the 7th Bomb Wing at Dyess 
AFB trains at low level. Launching on 3 June 
1995, two 7th BW B-1Bs demonstrated the type’s 
reach in a Global Power mission which 
circumnavigated the globe in 36 hours 13 
minutes, establishing a round-the-world record. 
Along the way they made practice bomb runs on 
ranges in Italy, the western Pacific and Utah. 


(JSOW) and the AGM-158A Joint Air-to- 
Surface Strike Missile (JASSM). A launch-and- 
leave glide weapon, JSOW allows stand-off 
attack from 15 nm (17 miles; 28 km) from a 
low-altitude launch, and from 40 nm (46 miles; 
74 km) from a high-altitude launch, and may be 
used against a variety of land and sea targets. 
The baseline JSOW, the AGM-154A, features a 
warhead of 145 BLU-97/B submunitions, 
while the AGM-154B carries six BLU-108/B 
SFW weapons. The AGM-154C unitary 
variant, designed to attack point targets, carries 
the BLU-111/B variant of the Mk 82 500-lb 
(227-kg) general purpose bomb, equipped with 
a FMU-152 Joint Programmable Fuze (JPF), 
and uses a combination of an Imaging Infrared 
(IIR) terminal seeker and a two-way datalink, 
which provides aimpoint refinement by ‘man- 
in-the-loop’ guidance. 

The stealthy JASSM is designed for all- 
weather, long-range (outside of area defence) 
attack against fixed, movable and medium- 
hardened targets. The projected weight is in the 
2,000-lb (907-kg) class and length is said to be 
approximately 14 ft (4.25 m), allowing it to be 
carried on the B-1B’s rotary launcher system. 
These long-range precision strike capabilities 
are significant because they add a ‘built-in’ self- 
defence capability since the B-1Bs are launching 
from well outside the enemy threat envelope. 

EMD approval occurred in January 1995 and 
IOC for Block E B-1B capability is slated for 
2003. No launches have been performed to date, 
although JASSM and JSOW have been carried. 


Block F - defensive measures 

Block F represents the defensive systems 
upgrade and is referred to separately as DSUP. 
For this, all but nine of the ALQ-161A’s 109 
Line Replacement Units (LR Us) will be 
removed, with the remaining units re-used for 
the Band C/D antenna and flare/chaff dispenser 
system. To enhance situational awareness, 


Lockheed Martin’s ALR-56M radar warning 
receiver (RWR) will be added, as well as an 
upgraded processor and a unique-to-B-1B 
antenna installation scheme. When the systems 
are combined, this upgrade will give the B-1B a 
vastly improved defensive suite. 

Also added as a part of the Block F upgrade 
will be the Navy-developed Lockheed 
Martin/Sanders Integrated Defense Electronic 
Countermeasures/RF Countermeasures System 
(IDECM RFCM) which includes the ITT 
Avionics ALQ-214 radio frequency counter- 
measures (RFCM) subsystem, the Raytheon 
Integrated Multi-Platform Launch Controller 
(IMPLC) and dual-capable launcher (DCL), 
and the Saunders ALE-55 Fibre-Optic Towed 
Decoy (FOTD), many of which are also slated 
for the Boeing F/A-18 Super Hornet 
programme. The DSUP will reuse fairings 
added to the B-1B during the ALE-50 program 
and will carry eight FOTDs. The ALE-55 is 
currently in testing and may be operational by 
2003, although delays have recently been expe- 
rienced due to technical problems. 

Overall, this Block upgrade will reduce the 
number of defensive system ‘black boxes’ from 
120 to 34, thereby reducing the weight of the 
B-1B by approximately 4,000 Ib (1814 kg). 
With EMD approved in 1997, a final produc- 
tion decision is expected in March 2002. While 
IOC is scheduled for 2003, modification of the 
entire fleet to Block F standards is not expected 
until 2009. 

Although referenced generally in some litera- 
ture, there is no Block G configuration current- 
ly defined or funded. 


The ‘Bone’ goes to war 

Although deployed and ready to support the 
near-attack against Saddam Hussein’s forces in 
November 1998, the B-1B would have to wait 
another month for its chance to enter combat. 
Forward-deployed in Oman in November were 
four B-1Bs, two each from Ellsworth AFB and 
Dyess AFB; two additional B-1Bs were diverted 
inflight at the last minute when President 
Clinton cancelled the strikes. 

December’s Operation Desert Fox saw the 
B-1B make its combat debut on 17 December 
1998, when two of the six deployed Block C 
B-1Bs attacked Iraqi targets with Mk 82GP 
low-drag iron bombs. B-1B 86-0096 (Wolf 
Pack) from the 37th BS/28th BW and 86-0135 
(Watchdog) from the 9th BS/7th BW attacked 
separate targets in the Al Kut barracks complex 
in northwest Iraq from approximately 20,000 ft 
(6100 m). Flying six-hour, night-time missions, 
each B-1B carried a total of 63 500-lb (227-kg) 
bombs, using ‘28-carry’ bomb modules in the 
forward and intermediate weapons bays and a 
‘10-carry’ (carries only seven Mk 82s) module 
in the aft bay. Two more B-1B strikes took 
place on the following day. 

B-1Bs flying in Desert Fox flew a total of six 
missions and dropped some 126,000 Ib (57154 
kg) of ordnance, all Mk 82 iron bombs. Aircraft 
deployed included B-1Bs 85-0067, 86-0109 
and 86-0135 from the 9th BS/7th BW out of 
Dyess AFB, Texas, and B-1Bs 85-0084, 
86-0096 and 86-0102 from the 37th BS/28th 
BW out of Ellsworth ABF, South Dakota. The 
first evening’s missions were flown solely by 
B-1Bs from Ellsworth AFB, while missions on 
the following two evenings were flown by one 
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B-1B from each base. Following the missions, 
B-1B 86-0135 was reported to carry two camel 
markings under the pilot’s window. 

Commenting on the types of defences 
encountered by B-1B crews, Capt Jeff 
Taliaferro, B-1B co-pilot of 86-0102 on the 
second night of bombing missions over Iraq, 
stated that, “during Operation Desert Fox, 
there were a variety of threats we were 
concerned about, although their defence was 
mainly comprised of AAA.” Lt Col Garrett 
Harencak, on-site commander in Oman, noted 
that the triple-A was heavy, even at the 21,300 
ft (6500 m) altitudes at which the B-1Bs were 
flying. 

Concerning the missions themselves, 
Taliaferro added, “Most of our missions lasted 
over six hours and were attacks against fielded 
forces, to include military barracks. The B-1B is 
well-suited for large-area targets and in our 
case, the missions were incredibly effective.” 

Commenting on the B-1B’s overall perfor- 
mance during the operations, Garrett contin- 
ued, “Desert Fox proved what those of us in 
the B-1B programme have always known — the 
B-1 is the premier strike aircraft in the world 
today. The B-1Bs were the first combat aircraft 
to reach the theatre, had a 100 per cent 
mission-capable rate, and, including the four 
combat sorties, never had a late take-off despite 
the austere desert environment.” 

Operation Allied Force began on 24 March 
1999, with B-1Bs flying their first missions out 
of RAF Fairford, England, beginning 1 April, 
just 14 hours after the first bombers arrived in 
theatre. Initial strikes were against Serbian army 
staging areas in Kosovo. All B-1Bs participating 
originated from Ellsworth AFB’s 28th BW, 
with numbers 85-0073, 85-0075, 85-0083 and 
85-0091 from the 77th BS and 86-0102 from 
the 37th BS. No. 84-0074 later replaced 
85-0075, while 86-0097 replaced 85-0074 on 
24 April. B-1B 86-0129 (37th BS) replaced 
86-0102 on 15 May and 85-0075 (returned) 
and 86-0104 replaced aircraft 85-0083 and 
85-0074 on 27 May and 5 June, respectively. 

In total, B-1Bs launched over 100 combat 
sorties and amassed over 700 flight hours in 
Allied Force, with all missions seeing the 
bomber loaded with 84 Mk 82 bombs and 
some CBUs, although the latter were not 
dropped. Mission Capable (MC) rates were in 
the range of 91 per cent. Targets during the 
72-day campaign included airfields, ammunition 
and POL storage facilities, armour and troop 
staging areas, aircraft revetments and vehicle 











84-0049, one of the two Edwards test aircraft, 
releases a single GBU-31 JDAM. This weapon is 
available to the B-1 in two versions — the 
GBU-31(V)1 based on the standard Mk 84 2,000-Ib 
warhead (illustrated) and the GBU-31(V)3 with 
BLU-109 penetrating warhead. This aircraft is 
fitted with cameras in a fairing under the forward 
fuselage to record weapons separation. 





This view into a B-1B bomb bay shows a 
‘28-carry’ CBM (also known as CWM) partially 
loaded with Mk 82s. 


convoys. Most missions were flown by two- 
ship formations, although there were a limited 
number of four-ships. On many missions, 
B-1Bs would strike multiple targets, and all 
missions involved tanking. The decision to 
forward-deploy the B-1B rather than stage from 
the US was welcomed by crews who still saw 
missions of up to seven hours’ duration, almost 
all of which were at night. According to 
sources, the B-1Bs at RAF Fairford could have 
flown a higher number of missions had NATO 
been less restrictive in its employment of air 
power. 


The only obvious external difference of the Block 
D B-1B is the scabbed on fairing on the side of 
the tailcone, from where the ALE-50 towed radar 
decoy is deployed. 
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Shortly before deployment, seven B-1Bs — all 
Block D — were given an enhanced electronic 
countermeasures capability developed by a joint 
USAF/contractor team from Eglin AFB, 
Florida. The upgrade, which was remarkably 
accomplished in under 100 hours, was designed 
to counter specific Yugoslav air defence and 
jamming systems. “This was not an upgrade,” 
commented Captain Joe Badalis from Ellsworth 
AFB’s 77th BS, one of the Weapon Systems 
Operators who flew missions in Operation 
Allied Force. “These modifications were 
basically threat-specific to the region, incorpo- 
rating software to include updated intel of 
Yugoslav systems.” According to General John 
P. Jumper, commander of US Air Forces in 
Europe, the B-1B’s defensive systems worked 
well against Yugoslav SA-6 sites. 

Crews participating in the operation 
commented that they were able to achieve a 
high degree of accuracy despite the inclement 
weather conditions due to the capabilities 
provided by the AN/APQ-164 Synthetic 
Aperture Radar (SAR). Towards the end of the 
operation, B-1B crews flew what were called 
‘terminal guidance mode’ missions, whereby 


B-1B operators 


Of the 100 B-1Bs produced, only 98 aircraft remain in service with the US Air 
Force. After subtracting those reserved for training and back-up inventory, 
approximately 80 B-1Bs remain available to theatre commanders at any given time. 
Active-duty B-1Bs are currently assigned to three bomb wings (Dyess, Ellsworth 
and Mountain Home), two Air National Guard units (McConnell and Warner- 


Robbins) and one trials wing (Edwards AFB). 


Built in five Lots, the first B-1B was delivered to the 96th Bomb Wing at Dyess 
AFB, Texas, on 27 July 1985 and the last on 30 April 1988. Lot | had one aircraft 
(82-0001), Lot II had seven aircraft (83-0065 to 83-0070), Lot III had 10 aircraft 
(84-0049 to 84-0058), Lot IV had 17 aircraft (85-0059 to 85-0092), and Lot V had 48 


aircraft (86-0093 to 86-0140). 


The following list describes B-1B assignments as of mid-1999. 


Air Combat Command (ACC) 


7th Bomb Wing (BW), Dyess AFB, Texas 

9th Bomb Squadron (BS): 83-0065, 83-0067, 83-0071, 84-0051, 84-0058, 
85-0062, 85-0072, 85-0082, 86-0103, 86-0112, 86-0120, 86-0123, 86-0135, 86-0140 
28th Bomb Squadron (BS): 83-0066, 83-0068, 83-0069, 83-0070, 84-0050, 
84-0053, 84-0054, 84-0055, 84-0056, 85-0067, 86-0100, 86-0101, 86-0105, 
86-0108, 86-0109, 86-0110, 86-0117, 86-0119, 86-0122, 86-0126, 86-0130, 


86-0132, 86-0137 


28th Bomb Wing, Ellsworth AFB, South Dakota 
37th Bomb Squadron (BS) ‘Tigers’: 85-0066, 85-0084, 85-0085, 85-0086, 
85-0090, 85-0093, 85-0094, 85-0096, 85-0099, 85-0102, 85-0113, 85-0114, 


85-0128, 85-0129 


77th Bomb Squadron (BS) ‘War Eagles’: 85-0073, 85-0074, 85-0075, 


85-0077, 85-0083, 85-0091, 85-0087, 85-0104 


366th Wing, Mountain Home AFB, Idaho 
34th Bomb Squadron (BS) ‘Thunderbirds’: 86-0111, 86-0116, 86-0118, 


86-0121, 86-0125, 86-0131, 86-0134, 86-0138, 86-0139 


Air Force Flight Test Center 


412th Training Wing (TW), Edwards AFB 
419th Flight Test Squadron (FTS): 84-0049, 85-0068 


Air National Guard 


116th Bomb Wing, Warner-Robbins AFB, Georgia 
128th Bomb Squadron (BS), ‘Georgia Bones’: 85-0059, 85-0061, 85-0065, 
85-0071, 85-0089, 85-0092, 85-0098, 85-0107, 85-0124, 85-0133 


184th Bomb Wing, McConnell AFB, Kansas 
127th Bomb Squadron (BS) ‘Jayhawks’: 85-0060, 85-0064, 85-0069, 
85-0070, 85-0080, 85-0081, 85-0088, 86-0095, 86-0115, 86-0127, 86-0136 


B-1Bs lost: 84-0052, 84-0057, 85-0063, 85-0076, 85-0078, 86-0106. 
82-0001 was dismantled and used for live-fire testing at Wright-Patterson AFB, 


Ohio. 





B-1Bs would receive targeting information after 
entering the target area from the Combined Air 
Operation Center (CAOC) in Vicenza, Italy. 
This target hand-off was accomplished in part 
through Boeing’s Multi-Source Tactical 
System, which allows targeting information 
(imagery, order-of-battle and mission rehearsal 
data) to be passed in digital format directly to 
the B-1B cockpit. 


Training 

With the shift to the conventional mission 
has come a radical change in the B-1B’s training 
syllabus. In contrast to the long, fairly static, 
single-ship flights of the Cold War nuclear 
mission, the typical B-1B sortie of today 
consists of a two-ship formation operating with 
a variety of other strike assets, including 
jammers, fighters, SEAD forces and other strike 
aircraft. For forward deployments, three B-1Bs 
will often be deployed, with one serving as a 
spare, although this is dependent on tasking. In 
Operation Allied Force, it was typical for six 
B-1Bs to launch, with the best five then select- 
ed to proceed after the formation reached the 
Atlantic. 


As part of the Total 
Force concept, the Air 
National Guard 
operates 21 B-1Bs in 
two squadrons. These 
are the 127th BS 
(Kansas, right) and 
128th BS (Georgia, 
above). The Kansas 
unit previously flew 
F-16s, and replaced 
the active-duty 384th 
BW at McConnell 
AFB, while the 
Georgia Guard 
transitioned from the 
F-15 Eagle. 


B-1Bs routinely participate in Red Flag, 
Maple Flag and other exercises, practising threat 
evasion, high-, medium- and low-altitude 
delivery tactics, and manoeuvring to counter 
surface-to-air and air-to-air missiles. Colonel 
Glenn Spears, former 28th Operations Group 
commander at Ellsworth AFB, South Dakota, 
commented in an early 1998 interview that 
training today emphasises operations “within a 
composite force,” thereby creating a “fluid, ... 
more flexible” force structure. Spears added, 
“The B-1B wings train ... crews to use the full 
safe envelope of the aircraft’s capabilities,” and, 
in many situations handle the ‘Bone’ as if it 
were a large fighter aircraft. These comments 
were echoed by Lt Col Steve Dickman, 
commander of the 77th BS, Ellsworth AFB, 
who added that formation flying offers more 
options for mutual support. 

Operational exercises are perhaps the best 
way for B-1B crews to become accustomed to 
working with other air forces. In 1997, 10 
B-1Bs deployed to RAF Fairford, England, to 
train with British units and other US assets as 
part of the Central Enterprise exercise. Such 
exercises not only allow crews to become famil- 








Below: Test duties for the B-1B fleet are performed by the 419th Flight Test 
Squadron at Edwards AFB, which has two aircraft allocated. They operate 
alongside a single B-52H and detached B-2As as the heavy bomber test 
squadron, the ‘Bones’ having transferred from the 410th Test Squadron 
(previously 6512th Test Squadron) on 1 October 1993. 





Although all of the weapons dropped by B-1Bs 
during Allied Force were 500-Ib (227-kg) Mk 82s, 
some TMDs were carried, using the ‘10-carry’ 
CBM, although they were not actually dropped 
during the conflict. Here armourers at Fairford 
prepare one of the weapons. There are three 
types of TMD: the CBU-87 Combined Effects 
Munition with 202 BLU-97B shaped 
charge/incendiary bomblets, CBU-89 Gator with 
72 magnetic-sensing BLU-91 anti-armour sub- 
munitions and 22 BLU-92 anti-personnel mines, 
and the CBU-97 Sensor Fuzed Weapon with 10 
BLU-108 sub-munitions. 


iar with new geography, but also serve to 
demonstrate to regional and theatre comman- 
ders the full range of the B-1B’s vast capabili- 
ties. 

One problem now seen is that crews trained 
on Block C B-1Bs are now being called upon 
to fly Block Ds. This necessarily requires 
additional training and familiarisation flights, as 
crews adapt to the new systems. Current train- 
ing programmes developed by the 77th BS, the 
sole unit flying the Block D B-1B, are being 
formulated for fleet-wide distribution. These 
programmes focus on optimising the new 
communications systems and employment of 


JDAM. 


Future Block upgrades 
Although no further upgrades beyond Block 
F have been defined or funded, new needs 
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continue to emerge as training and tactics 
develop. Other community ‘wants’ include 
updated cockpits with robust graphics capabili- 
ties, improved situational awareness through 
enhanced communications such as the Link 16 
Line-o ht (LOS) datalink, improved flares, 
on-board retargeting, and radar and SA 

upgrades. Also being studied is an AN/ALR- 
56M radar warning receiver enhancement to 
allow crews to locate enemy radars within one 
degree. February 1999 comments to the Air 
Force Association Air Warfare Symposium in 
Orlando, Florida, by General Hawley, (ret.), 
emphasised this point, stating the need, “to take 
the steps necessary to put sensor-to-shooter 
capabilities on our B-1 and other platforms so 
we can simply launch platforms and assign 


Ground crew swarm over a 77th EBS Block D 
‘Bone’ after an Allied Force mission from RAF 
Fairford. This English base is maintained as the 
principal European operating location for USAF 
heavy bombers, and supported B-1 and B-52 
operations during Allied Force. 


targets en route 
accelerating the de 
over.” Brad Elward 


ission folders, thereby 
sion cycle many times 


Emerging from the shadow of its nuclear past, 
the B-1B is assured a bright future as it assumes 
the mantle of the USAF’s primary conventional 
bomber. Ongoing modifications continue to 
enhance the type’s survivability in all but the 
most hostile air defence environments (for 
which the B-2 is available), while improving the 
lethality of the aircraft through more accurate 
weapons and systems. 





Afghanistan > 


Wings over the | 
Panjshir Valley | 


Bitter fighting has blighted Afghanistan for over 20 years, and J 
appears set to continue for several more. The present conflict lies oo 
between the Taleban government in Kabul, which controls most 


of the country, and the war-hardened Mujahideen fighters of e 
Ahmad Shah Massoud’s Northern Alliance, which groups together [ig 
various elements opposed to the Taleban. BE TR 





characterised by military coups, political 
instability, occupation, authoritarian 
governments and, above all, years of bitter 
fighting. In that year the royal family was 
ousted by military coup, itself overthrown by a 
pro-Communist coup in April 1978, On 25 
December 1979 the Soviet army invaded, 


>mbarki a 10-year fig ith the man 
Above and below: The Northern Alliance air force has six cherished Mi-35s, maintained in relatively ; 1 oe ‘ pee wie ae . ight ie allied aoa ad 
good condition and mostly held back in the safety of the Panjshir Valley. They could be brought into ° SE ee eres See 8 8 
play should an attack be made on this stronghold, or should Massoud - the ‘Lion of Panjshir’ - launch the Soviets and their puppet government, and 
a major offensive that requires maximum air support. known collectively as Mujahideen. In February 


S*= 1973 Afghanistan has endured an era 
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1989 the Soviets completed their withdrawal 
from Afghanistan, leaving the Communist 
government of President Sayid Muhammad 
Najibullah to continue the fight against the 
Mujahideen. The capital, Kabul, eventually fell 
to the rebels in April 1992 at the end of the 
Jihad (holy war). 

Mujahideen forces were composed of many 
different groups, marked by differing levels of 
interpretation of Islamic law, and by ethnic 
divisions. The new central government held 
power as a loose coalition of some of these 
groups, with Burhanuddin Rabbani elected as 
president in December 1992. Since that time 
there has been continuous friction between the 
groups, resulting in a fluid political situation and 
considerable instability, often spilling over into 
full-scale civil war. Power of the Kabul govern- 
ment rarely extended far beyond the city. In 
1994 a new force began to make its mark: the 
Taleban (‘religious students’). 

Characterised by strict adherence to Islamic 
fundamentalism and military panache, this 
Pakistan-backed group consists primarily of 
Pashtuns (an ethnic group largely overlooked by 
previous governments). The Taleban made 
rapid progress from their power base in the 
south of the country, assuming control of nearly 
80 per cent of the nation and installing a funda- 
mentalist government in Kabul. At first 
welcomed by the general populace for having 
introduced a measure of stability, the fanatical 


An Mi-17 lands at a base in the Panjshir Valley. 
The helicopters provide the only fast means of 
transport between this sanctuary, the Alliance’s 
alternative capital in Taloqan, and the 
neighbouring ex-Soviet state of Tajikistan, a 
prime backer of Massoud’s operations. 





application of Islamic law has lost them much 
support, while military opposition by former 
elements of the Rabbani government has 
intensified. 

The focal point of the opposition is the 
Northern Alliance, composed primarily of 
forces previously loyal to the Rabbani govern- 
ment and led by the celebrated warlord Ahmad 
Shah Massoud — former Defence Minister in the 
Mujahideen government and known as the 
‘Lion of Panjshir’. Massoud’s forces, entrenched 
in the Panjshir Valley, had repelled no fewer 
than 12 major Soviet attacks during the 10 years 
of occupation, and still use this seemingly. 
impregnable valley as their base. 

In the summer of 1997 Massoud’s forces, 
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The Mi-17 (landing) and Mi-8 (background) are 
vital to the Northern Alliance’s fight against the 
Taleban, maintaining communications and 
supply routes between the various Mujahideen 
factions. 


which group together Uzbeks, Shiite Hazaras, 
Tajiks and some Pashtun, recaptured the plain 
of Shomali, and the large air base at Bagram, 
placing them close to the doors of Kabul. 
During 1998 Taleban forces swept through 
much of northern Afghanistan. In spring 1999 a 
generally effective counter-offensive began. 
Shiite allies of Massoud captured the city of 
Bamian, although-the Taleban retook it after a 
fierce and bloody fight. Now the focus lies on 
Konduz, in the north. Taking this city would 





allow Massoud’s forces a direct supply route 
from Tajikistan, which supports the Northern 
Alliance. Keeping the army supplied is one of 
the main problems facing the alliance, and lack 
of ammunition often halts progress. By the end 
of May Konduz was partially surrounded, but 
any further operations would have to wait until 
further supplies arrived. Military operations are 
also suspended during the harsh Afghan winter. 


Air operations 

Following the Soviet withdrawal, the Afghan 
air force was left with a sizeable force, consist- 
ing in 1993 of 30 MiG-23s in two squadrons, 
80 Su-17/20/22s in seven squadrons, 80 
MiG-21s in seven squadrons, 80 armed 
helicopters and 30 transports. They were locat- 
ed at four main bases: Bagram near Kabul, 
Mazar-e Sharif in the north, Jalalabad to the east 
and Herat in the west. When the forces of 
General Abdul Rashid Dostum defected to the 
Taleban side, they included most of the aircraft 
at Mazar-e Sharif, but some 18 MiG-21s and 10 
Su-22s rejoined the Mujahideen, flying to 
Kurat in Tajikistan. The Taleban have around 
20 operational aircraft - MiG-21s and Su-22s — 
supported by spares bought in the Ukraine and 
financed by Saudi Arabia and, allegedly, drug 
money. 


Emblazoned with the Northern Alliance air force 
insignia, these MiG-21s are no longer airworthy, 
but are positioned in the alert pens at Bagram air 
base. In the background can be seen the 
Taleban-controlled mountains, from which 
artillery fire is controlled down on to the 
Alliance-held base. 





Taleban jet fighters have been heavily used, 
especially during the recapture of Bamian. They 
have also attacked the provisional Alliance 
capital at Taloqan, inflicting heavy civilian 
casualties. Most operations have been undertak- 
en from high level. According to Mujahideen 
sources, Pakistani air force aircraft have also 
allegedly attacked anti-Taleban forces from their 
base at Peshawar. 

Although Massoud controls the air base at 
Bagram, its resident aircraft have mostly been 
destroyed and much of its infrastructure 
damaged beyond repair. The front line is 
around 10 km (6 miles) away, and Taleban 
forces control the nearby Pashapar mountain, 
from which BM-21 artillery rockets can reach 
the airfield. The dozens of fighter carcasses 
which litter the base allude to the once consid- 


This battered Mi-8 is one of three in use by 
Mujahideen forces. The Mi-8 can be 
distinguished from the later Mi-17 by having its 
tail rotor on the starboard side, rather than on 
the port side. The helicopters are kept flying with 
Tajik help and local ingenuity. 


erable power of the former Afghan air force. 
One elderly technician continues to work on 
the less damaged aircraft. “By leaving, the 

Talebans have destroyed everything!,” he says, 
yet continues to work. Bagram’s runway 
remains sufficiently intact to allow nocturnal 
landings by Massoud’s three Antonov An-32 
transports to resupply the Mujahideen forces. 
Engines are kept running throughout the 
offloading process, and the Antonovs are swiftly 
on their way back to the north. 

The Northern Alliance’s fighters are virtually 
all grounded, and the only fixed- -wing opera- 
tions are undertaken by transports, which 
include at least one An-12. However, Massoud 
has at his disposal eight Mil Mi-17s, three Mi-8s 
and six Mi-35s which are widely used, mainly 
on resupply operations. The continuing opera- 
tions of these machines is a testament to their 
solid Russian construction, and most bear the 
injuries of combat in the form of unfixable leaks 
and bullet holes. Flights are made regularly in 























Bagram’s forgotten air force 


Bagram airfield, to the north of Kabul, is a 
large base that was once one of the major 
strongholds of the Soviet/Afghan force. 
Control of the airfield has always been one 
of the key goals of the Afghan wars, and 
during the fighting of the 1990s many of the 
based aircraft were damaged by artillery fire, 
subsequently being used for spares to keep 
the dwindling operational fleet airborne. In 
1997 the Mujahideen captured Bagram, and 
the remaining aircraft were sabotaged by the 
retreating Taleban forces to prevent them 
being used any further. Most lie where they 
were disabled. 


Right: Five MiG-21MF/bis fighters languish in 
various states of disrepair. The MiG-21 is still in 
widespread use by Taleban forces, thought to 
be operating mainly from Herat and Jalalabad. 























Above: Among the 
wrecked aircraft at 
Bagram is this 
Antonov An-32 ‘Cline’. 
The An-32 was widely 
used in Afghanistan, 
appreciated for its hot- 
and-high performance. 








Right: Much of the 
airfield infrastructure 
has also been ruined 
by years of 
bombardment. 








overloaded conditions, and in some of the most 
hostile terrain in the world. However, losses 
appear to have been very few, although one 
Mi-17 was strafed by a Taleban Su-22 while 
landing on a football pitch in Talogan. Another 
landed by error in Taleban-controlled territory. 
The crew managed to convince the local 
Pashtun peasants that they were from the 
United Nations, allowing them to take off again 
just as a Toyota 4x4 with Taleban militia 
arrived at the scene. 

Most of the missions are conducted out of 
the Panjshir Valley to outlying Mujahideen 
forces, the helicopters ranging throughout the 


area occupied by the alliance. Missions are often 
mounted to supply resistance enclaves 
completely surrounded by Taleban forces. Due 
to the lack of navigation aids flights are made in 
only clear weather. Maps, when they are avail- 
able, are usually of Russian origin and 1942 
vintage! The mountains of the Hindu Kush rise 
to over 6000 m (20,000 ft), requiring perfect 
visibility. Operating without oxygen is routine. 
Pilots usually wear traditional Afghan dress and, 
when a radio headset is available, it is usually 
worn over the top of the traditional woolen 
pacole hat. Many of the pilots were trained by 
the Russians and formerly flew against the 


Afghanistan 


Left: This is an Su-20 ‘Fitter-C’, still wearing its 
old Afghan air force insignia, as do most of the 
hulks at Bagram. 
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Above: Su-22M ‘Fitter-Hs’ were the most potent 
fighter-bombers available to the Afghan air 
force. A handful remain at Bagram, while others 
fly on in Taleban hands. 










Below: This collection of wrecks includes two 
MiG-21s, An-12, An-32, I-28 and Mi-24. The 
‘Hind’ is of interest as it is an early Mi-24A with 
‘greenhouse’-style canopy and single machine- 
gun (removed) in the nose. These were 
delivered to the Afghan air force from April 1979, 
before the Soviet invasion. The first loss to 
Mujahideen groundfire was incurred as early as 
May that year. 













Mujahideen. Some of the former air force flies 
with the alliance, while others remained in 
Kabul and fly with the Taleban. 

The Mi-35s are for for the most part held 
back to defend the vital valley. In the armed 
assualt role they could be augmented by the 
Mi-17s, with armament fitted in what is sardon- 
ically described as the “Afghan way”. Although 
Massoud would undoubtedly like to employ his 
helicopters in an airmobile operation against the 
Taleban, they are at present deemed too 
precious to the resupply operation and will not, 
for the present, be risked in direct combat. 
Yves Debay and David Donald 
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VC-8 *Redtails’ 
Last of the Independents 


VC-8 ‘Redtails’ is the last USN unit to fly the A-4 Skyhawk, and 
the last of a long line of Fleet Composite squadrons to fly manned 
aircraft. The retirement of the A-4 from Training Command looks 
likely to usher in a new era for the ‘Redtails’ and ‘Heinemann’s 


Hot Rod’. 


he VC (Composite) designation has a 

long history, dating back to World War 

II when VC squadrons most commonly 
formed the complement of ‘Jeep’ (CVE) 
carriers, flying both fighter and anti-submarine 
types in convoy escort duties against air and 
submarine threats. The designation was with- 
drawn in 1945 but revived between 1948 and 
1956 to encompass units flying more than one 
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type on specialised missions, often using 
cutting-edge technology such as all-weather 
attack. From 1965, the designation came to 
mean Fleet Composite: units flying more than 
one type on fleet support duties, replacing 
Utility (VU) and other squadrons. At one point, 
there were more than a dozen Composite (VC) 
squadrons; today, there are only two. VC-6 
‘Skeet of the Fleet’ flies drones from NAS 





Norfolk, and only FLECOMPRON Eight — 
VC-8 ‘Redtails’ — flies manned aircraft, from 
Naval Station Roosevelt Roads, Puerto Rico. 

The ‘Redtails’ are also the last of more than 
80 units to fly the (McDonnell) Douglas 
Skyhawk with the US Navy in over 43 years of 
service. They are also the only naval aviation 
unit permanently assigned to ‘Roosey Roads’ 
(although there are rotating detachments of P-3 
Orions and E-2 Hawkeyes) and in 1998 
celebrated 40 years of service on the island. In 
addition to flying half-a-dozen TA-4] Skyhawks 
in adversary (anti-air and anti-ship), drone 
launch, target towing and forward air controller 
(FAC) training duties, VC-8 operates an equal 
number of UH-3H Sea Kings on related and 
separate fleet support missions from ‘Roosey 
Roads’. The squadron has 17 pilots, nine of 
whom fly the ‘Scooter’, in addition to the CO, 
Commander Steve ‘Korndog’ Kornatz and the 
XO, Commander Brad ‘Cold’ Steele, who fly 
both types. 

Not attached to an Air Wing, VC-8’s admin- 
istrative commander is Fighter Wing, US 
Atlantic Fleet at Oceana, Virginia. Its opera- 
tional tasking, however, is primarily the respon- 


Left: A trio of A-4s breaks for landing over 
‘Roosey Roads’. Most of the squadron’s A-4s and 
H-3s are visible, as are E-2s of VAW-126, US Army 
MH-60Ls and a visiting California ANG C-130. 
VC-8 and the base flight’s UC-12s are the only 
permanently-assigned US naval aviation units, 


Top: VC-8’s TA-4Js are the oldest tactical jets in 
the US Navy inventory and they are worked hard 
in the humid Puerto Rican environment, a fact 
reflected in their well-worn finish. Many of the 
squadron’s Skyhawks formerly served with VC-10 
which was based at Guantanamo Bay, Cuba. 


sibility of the Atlantic Fleet Weapons Training 
Facility (AFWTF), which is based at NS 
Roosevelt Roads and whose mission is to 
oversee air, sea and land operations in the huge 
Puerto Rico Operating Area (PROA). This 
covers two large weapons training areas: the 
Outer Range, divided into north and south 
areas, and the Inner Range, which includes the 
eastern third of the island of Vieques, which lies 
to. the east of the island of Puerto Rico. The 
PROA is unique within the Atlantic in that it is 
the only place where US air, sea and land 
(including amphibious and SEAL forces) can 
conduct simultaneous operations with live 
ordnance. The eastern third of the island of 
Vieques is given over to live firing and other 
training operations, while the western third is 
reserved mainly for weapons storage and a 
USMC encampment. Unfortunately, an 
incident on 18 April 1999, in which two stray 
bombs from a VMFA-251 F/A-18 struck a 
security post on Vieques, killing a local security 
guard working for the Navy and injuring four 
other people, led to occupation of the range 
area by protesters calling for the return of 
Vieques to the Commonwealth of Puerto Rico 
and a cessation of live-fire training. Since the 
incident, no live weapons exercises have taken 
place on the island, leading to the cancellation 
of a number of planned manoeuvres, including 
a Joint Task Force Exercise. 


Adversary training 

The drawdown in US Navy forces during the 
1990s has affected the adversary units as much as 
the front-line fighter (VF) and attack (VA and 
VFA) squadrons. Currently, only VFC-12 
‘Fighting Omars’ at Fallon, Nevada and 


Lieutenant Allen ‘Slinky’ Minick eyeballs one of 
the Unitas exercise ships as he begins a stern 
attack. Over the course of such an exercise, 
battle group coordination and defensive 
response visibly improves - which is of course, 
the objective. 






VFC-13 ‘Saints’ at Oceana — both Reserve 
units, flying the F-5E/F and F/A-18A/B, 
respectively — provide the navy with adversary 
training on the US mainland. Neither squadron 
can satisfy the demand for its services. In May 
1997, VC-8 gained its Level II Adversary quali- 
fication and was designated a fleet adversary 
squadron by AIRLANT at Oceana following a 
training programme developed by Lieutenant 
Commander Roger ‘Rock’ Pyle in conjunction 
with VFC-12 on detachment to Key West, 
Florida. Although the unit had done adversary 
work before this time, the qualification 
formalises training for pilots and allows Stateside 
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VC-8 ‘Redtails’ 











VC-8 pilots Lt ‘Webstur’ Frankenburger and Lt 
Cdr ‘Rock’ Pyle return from an ACM hop with 
another TA-4. Two-seat aircraft allow hands-on 
instruction and an extra pair of eyes for safety. 


Left: By area, ‘Roosey Roads’ - “the crossroads of 
the Caribbean” - is the largest naval station in 
the world. Its facilities are scattered over 8,000 
acres (3240 ha) of Puerto Rico with another 
25,000 acres (10120 ha) on nearby Vieques. 


squadrons to seek the services of the ‘Redtails’, 
relieving the burden on the VFCs. 

Typically, VC-8 TA-4s act as ‘Orange Air’ 
during operations with a carrier in the PROA, 
but have worked with a wide variety of ‘players’ 
including USAF B-1Bs (in both an adversary 
and escort role), Tornados of the German 
Marineflieger’s MFG 2, and Royal Navy Sea 
Harrier F/A.Mk 2s visiting the PROA for 
AMRAAM shoots. The squadron frequently 
conducts tactical intercept training with C-130s 
of the Puerto Rico ANG, based at Mufioz 
Marin airport in San Juan. 

Unlike the A-4s operated by some other 
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VC-8 ‘Redtails’ 


Above: Before the A-4s begin to taxi, all systems 
are cycled, including speed brakes, spoilers and 
tail hook. 


Left: On return from a mission, ejection seats are 
safed and a maintainer replaces the landing gear 
pins before the A-4s return to their parking spots. 


nations, the ‘Redtails’ jets have no radar, RWR 
or the other operational kit normally carried by 
their opponents, although they can carry 
CATM-9 (Captive Air Training Missile) ACMI 
pods and AST-4 and ALQ-167 ECM pods. 
When ‘playing’ with F-14s and F/A-18s, the 
A-4 pilots admit that they will usually be ‘shot 
down’ multiple times as the opposing forces 
close, but claim that they “own the merge”. 
When operating with a fleet squadron, it is 
common for the other side to “not get a shot 

1” during close combat for the first three 
or so. By the end of a week’s ACMtra 
though, results are more in favour of the 
‘teen-series’ fighters, whose pilots have learned 
to deal with the characteristics of their nimbler 
adversary — and that, after all, is the point of the 
‘Redtails’ existence. 

The advantages of the A-4 in Dissimilar Air 
Combat Training (DACT) include the turn and 
roll rates. The latter, over 720° per second, 
allows a dive to commence with a roll rather 
than the negative-g pushover which larger 
fighters usually perform. Fighting the A-4 by 
using superiority in climb rate simply allows an 
experienced ‘Scooter’ driver to get a clear shot 
from behind. These are the lessons that had to 


Two of VC-8’s A-4s, ‘Redtail 107’, left, and ‘756’ 
below are ex-Training Command birds. The 
squadron is not allowed to repaint their aircraft 
fully at unit level, hence ‘107’ remains ‘The White 
Knight’. ‘756’, late of VT-7, is to replace another 
A-4 as a ‘Christmas tree’ parts source. 





Like most adversary aircraft, VC-8’s A-4s carry a 
large Soviet/Russian red star insignia and Soviet- 
style modex numbers. Otherwise, the finish is the 
standard three-grey tactical paint scheme (TPS). 


be relearned by the USN fighter squadrons 
during Vietnam combats with simpler but more 
agile types. Even today it should be remem- 
bered that the bulk of fighters in air forces such 
as those of Iraq and Yugoslavia are not MiG- 
29s, but MiG-21s and other relatively unsophis- 


ticated types. 


Detachments 

A growing number of detachments to the 
continental US (ConUS) has allowed the 
squadron to take its newly-acquired adversary 
qualification on the road to other units not able 
to visit the PROA. In 1998, the ‘Redtails’ made 
five ‘Dets’ to ConUS: to NAS New Orleans in 
January, to Key West in March and again in 


April, continuing to Oceana to supplement 
VFC-12 in work-ups with VF-14 and VFA-87, 
to Key West in August-September with 
VFC-12 and VF-101 and, finally, back to Key 
West with VF-143 in November. During July 
and August 1999, VC-8 was heading farther 
afield, with a four-ship detachment to Key West 
leading to a three-aircraft deployment to NAS 
Fallon, Nevada to assist VFC-13. These “Dets’ 
are intensive affairs, usually encompassing three 
or four A-4s, five or six pilots and 40 or more 
ground crew, all spending up to three weeks 
away from home. The reliability of the A-4 and 
the hard work of the maintainers can mean up 
to 50 sorties generated in a week with three 
aircraft. During a longer ‘Det’, there will be a 


No other USN squadron performs both the anti-ship and air-to-air adversary mission, and almost 
every month the ‘Redtails’ fly against USN and allied ships in a variety of profiles from cruise missile 
emulation to conventional ‘dumb’ bombing. The ever-present clouds offer the ships more 
concealment than they do the radarless A-4s. VC-8’s Skyhawks, with the J52-P8B engine, at least have 
a lower visual signature (and more thrust) than the -P6Bs of most TA-4Js. 


partial changeover of personnel to spread 
around the squadron both the workload and the 
experience gained. 

As well as providing aircraft for DACT, the 
‘Redtails’ also tow banners for air-to-air 
gunnery missions. The banner, which has its 
own wheels attached to aid take-off (and to act 
as weights when the ‘rag’ is released over the 
base after the sortie), is towed on a 1,200-ft 
(366-m) cable. On one occasion prior to the 
Key West-Fallon ‘Det’, a planned practice 
mission involving two aircraft (one towing and 
one making gunnery runs) had to be cancelled 
when the single available cable, already cut 
down to 1,000 ft (305 m), rolled itself into a 
giant knot and had to be cut into three parts 





Above: Varying attack patterns keep ship crews 
guessing. Here ‘Shark’ flight (in the distance) 
extends away from ‘Cuda 1’ in the foreground 
before changing heading and dropping to low 
level on a ‘Falklands ’99’ mission as part of the 
Unitas 40b exercise. 


Right: After a typically heavy, but also typically 
brief, rain shower, TA-4s await take-off clearance 
at the end of ‘Roosey’s single runway. 


before it could be loaded onto a truck. 
Launching drones for engagement by the 
missiles and guns of ships and aircraft of the US 
and allied navies is a role that goes back to the 
formation of VC-8 as a guided missile squadron 
in the late 1950s. Today, the primary drone 
launched by the ‘Redtails’ is the turbojet- 
powered subsonic BQM-74E. The TA-4s can 
carry the drone on the centreline pylon, but 
usually carry one under each wing, with one as 
a backup in case of launch failure of the primary 
unit. The BQM-74s are controlled by AFWTF 
from one of their many hilltop sites at Naval 
Station Roosevelt Roads (NSRR). Before 
launch, AFWTFE establishes a communications 
link with the drone, and after launch it takes 


‘Redtail’ history 


VC-8 celebrated its 40th birthday in 1998 and its 40th 
year on Puerto Rico in 1999. As established on 1 July 
1958 at NAS Chincoteague, Virginia, the squadron 
was designated Guided Missile Squadron Two 
(GMSRON-2) and launched Regulus missiles at which 
the ships of the Atlantic fleet shot. Early in 1959, the 
squadron moved to its present home at Roosevelt 
Roads and acquired new drone equipment in the form 
of the Ryan KDA-1 Firebee | and Grumman OF-9 
Cougar, and a variety of aircraft for drone launch 
(DP-2E Neptunes and A-4B Skyhawks), control (DF-8F 
Crusaders), search (DT-28B Trojans) and recovery 
(UH-34E Seahorses); one ex-VC-8 pilot adds, “and any 
other piece of old flying debris the navy had left lying 
around,” suggesting ‘OARS’ (Obsolete Aircraft 
Retirement Squadron) as a better designator. 
Additional types recalled by pilots from the early days 
include the FJ-3D Fury, F9F-2, -5 and -6 Panthers, 
TV-2D Shooting Star, AD-1 Skyraider, JD-1D Invader 
and HSS helicopter. At one point, the squadron had 46 
aircraft. On 1 July 1961, the squadron was renamed 
VU-8 (U for Utility), and in July 1965 finally became 
VC-8. In 1968, the ‘Redtails’ moved across the airfield 
from its original hangar to the one it occupies today. In 
1980, with the retirement of the Neptunes, VC-8 
phased out the last of its fixed-wing equipment, with 
the exception of the A-4s. VC-8 was, in fact, the last 
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control. The BQMs can fly at any altitude from 
10 ft (3 m) above the sea to 40,000 ft (12200 
m), simulating a sea-skimming missile or a high- 
altitude bomber as training requirements dictate. 
They are used for both surface-ship and air-to- 
air engagement. Once launched, the BQM is 
out of the hands of the ‘Redtails’ until its 
mission is over, at which point a UH-3H is 


The ‘GF’ tailcode has been used by VC-8 for 
many years, giving rise to the old nickname 
‘Grover Fox and his flying circus’. The lead 
aircraft here is now the squadron gate guardian. 


USN Neptune user. The Crusaders went in 1973 and 
TA-4Js replaced single-seat A-4s soon after. The H-3s 
had replaced the venerable Sea Horses by the mid- 
1970s. 

One of the most dramatic incidents in ‘Redtail’ 
history occurred on New Year's Eve 1986, when the 
DuPont Hotel in San,Juan caught fire. Over 40 people 
died in the blaze, but VC-8 Sea Kings were able to lift 
75 people to safety from the hotel's roof. Further back 
in squadron history, a single Sea King carried 26 
survivors to safety from an Antillean Airlines DC-9 that 
crashed off St Croix in 1970. 











directed to the splashdown point to recovery 
and return the drone to NSRR. 

The AQM-37C supersonic drone is also, but 
less frequently, carried by VC-8 A-4s. In its 
standard form, this liquid fuel rocket-powered 
drone is capable of reaching 80,000 ft (24385 m) 
and Mach 3. Under power its endurance is 
around eight minutes, and it can be used to 
simulate various missile profiles for surface-to- 
air engagements, as well as aircraft targets for 
AAMs. Unlike the BQM-74E, the AQM-37C 
is not recoverable and is destroyed by command 
from range control if not shot down. 

Among the non-drone missions flown with 
surface units are Combat Ship Systems 
Qualification Trials (CSSQT), which usually 
involve individual ships and TRACKEXs that 
allow ship’s radar controllers to practise tracking 
airborne targets. In the air-to-air arena, the 
squadron conducts Air Intercept Controller 
(AIC) training with the detached E-2s, which 
share part of the ‘Redtail Country’ hangar and 
mainly conduct drug interdiction support 
missions. Currently, VC-8’s neighbours are 
VAW-126 ‘Seahawks’. 


FAC training 

Despite the non-combat role of VC-8, the 
squadron’s ‘ordies’ get plenty of work dealing 
with practice munitions as well as the drones, 
targets and electronics pods mentioned earlier. 
Part of the squadron’s training remit includes 
the training of forward air controllers (FACs) 


from all arms, including special forces. To this 
end, the TA-4s carry both BDU-76 and 


VC-3’s Sea Kings 


Although ‘Redtails' TA-4s tend to get most of the 
attention from outsiders, the other half of the 
squadron operates the equally venerable, but slightly 
less rare, UH-3H Sea King on a wide range of duties 
from the same hangar. Some of the H-3s are 
considerably older than the Skyhawks: one aircraft 
was taken on charge with the Navy in 1962, and one 
1958 model has only recently been retired. The Sea 
Kings supply search and rescue (SAR) and fire-fighting 
service for NS Roosevelt Roads.and the PROA, for 
which one aircraft and crew are constantly on 
30-minute alert. 

When called upon, the squadron assists the civil 
authorities during incidents further afield. Following 
he disastrous Hurricane Georges which ripped 
hrough Central America and the Caribbean in 
September 1998, the UH-3Hs lived up to their Utility 
designation by lifting communications gear to outlying 
islands, evacuating personnel from remote outposts, 
carrying a generator repair team to a hospital at 
ayaguez and, primarily, hauling water to mountain 
villages cut off by storm damage. Over 140 hours 
were flown on hurricane relief work, with squadron 
asking shifting from AFWTF to the Naval Station to 
the Hurricane Recovery Joint Task Force as the storm 
and relief operation progressed. Much destruction was 
caused around the base, including serious damage to 
base housing. The squadron aircraft and equipment 
were secured in the hangar during the worst of the 
storm, bar one A-4, which was sent to Curacao to 
make more room. 

MEDEVAC flights are occasionally called for, 
notable recent examples being the transfer of a civilian 
heart patient to hospital out of the path of the 
hurricane, and the recovery of the casualties from the 
bombing incident on Vieques to Naval Hospital 
Roosevelt Roads. The squadron is sometimes asked 
by the Coast Guard to assist in SAR operations which 
frequently involve refugees from the Dominican 
Republic attempting to reach Puerto Rico in 
overloaded boats. In one such incident in December 
1998, survivors were rescued by the squadron after 
nearly 24 hours floating in the open sea. The loss 
overboard from a sailboat off Vieques of a Navy 
captain — the Chief of Staff of Southern Atlantic 
Command — during this writers’ visit prompted 
numerous ‘Redtail’ SAR sorties of up to four hours’ 
duration in conjunction with USCG cutters, C-130s and 





Above: VC-8 aircrewmen prepare to hook a 
BQM-74 and fix it to the harness under a 
UH-3H. The drone’s orange colouring and 
green dye marker aid in its location. 


Right: An Auxiliary Security Force (ASF) group 
is dropped off at OP-1 on Vieques. The 
passenger run to Vieques has become a daily 
routine since the April 1999 bombing incident. 


BDU-45 500-Ib ‘blue bombs’ and drop them 
on the Vieques range. 

The ‘Redtails’ current roster includes 17 
pilots, of a total complement of about 170. All 
but one of the A-4 pilots are on their second or 
later tour, with backgrounds from most 
communities including VFA, VAQ, VS (two), 
VQ (two) and VF squadrons. As there is no 
longer a Fleet Readiness Squadron (FRS) for 
the A-4, VC-8 has become the de facto FRS and 
must conduct its own refresher training for new 


‘Redtail 211’ shows its underfuselage harness. 
Only the last two digits of the modex are 
carried on the aircraft. 


HH-65s. The warm local waters increase the chances 
of survival and, as was often recalled, one survivor 
from the December refugee incident was recovered, 
with 40 per cent burns but still treading water, three 
days after the explosion aboard his boat. Sadly, 
despite extensive GPS-guided H-3 searches at 200- 
300 ft (60-90 m) and 60-90 kt (110-165 km/h) of the 
open water, and sweeps of the Vieques and Puerto 
Rico coastlines, plus the efforts of the other units, the 
missing captain was not recovered. 

The ‘Redtails’ frequently work closely with US Navy 
SEAL teams, transporting their assault teams and 
delivery boats by day and night. During the recent 
COMPTUEX exercise with the USS John F. Kennedy, 
Sea Kings were used as the ‘bad guys’, searching for 
SEAL ‘infiltrators’ on the airfield and using searchlights 
to distract the SEALs’ own extraction helicopters, until 
they were ‘shot down’ by the F-14 CAP. During 
CSSOT exercises, the H-3s also act in an adversary 
role, approaching ships as if they were missile-armed 
‘enemy’ helicopters. When things get hectic, with 
A-4s and other air targets swamping the ships’ CICs, it 
is not unknown for the H-3s to remain undetected, or 
at least unchallenged, until passing over the fantails of 
exercise ships. 

Drone and torpedo recovery is the speciality of the 
‘Redtails’ Sea Kings. Some of this work involves 
collecting Mk 48 training torpedoes and the 
sophisticated Mk 30 underwater target fired in the 
Underwater Tracking Range (UTR). This latter device is 
launched as a torpedo from a submarine but then 
adopts the manoeuvre patterns and acoustic signature 
of a submarine itself, allowing ASW assets to practise 
search and live weapons deployment against a realistic 
target. Several types of aerial drones are routinely 
recovered, including the large BOM-34s, which are 


squadron members whose A-4 experience is in 
the distant past, and conversion training for 
those younger pilots trained on the T-45. For 
some time, there has been no A-4-specific 
ground crew training within the USN, VT-7’s 
maintenance being conducted by civilian 
contractors. As a result, there is a steep learning 
curve for those maintainers posted to the 
squadron straight from basic training. 

Although few of the A-4 pilots will be 
younger than the airframes they fly, many of the 


launched from land at Cabras Island, part of NSRR, and 
the BOM-74s that are fired by the TA-4s. Typically, a 
BQOM-74 recovery sortie will be launched at the time 
the A-4 releases the subsonic radio-controlled device 
toward the exercising ships or aircraft. Assuming the 
drone has not been completely destroyed by gun or 
missile fire, its fuel will run out in about 45 minutes 
and it will descend by parachute, and hopefully be 
acquired before water impact by the Sea King crew 
who have been directed to the, general area (by 
SWTF). The drone’s bright orarige colouring and green 
dye marker help visual acquisition once it is in the 
water. Two SAR swimmers are carried and they use 
the proverbial 10-ft ‘drone pole’ to hook the BOM and 
harness it beneath the helicopter for the return flight 
to ‘Roosey’, at around 90 kt (165 km/h), where it is 
gently lowered onto a ‘drone pad’. Damaged parts of 
the modular BOM-74s are replaced at the base drone 
shop across the runway, and the drone is ready for 
launch again. 

In April 1999, two H-3s made a very rare logistics 
detachment aboard the USS Seattle (AOE 3), a fast 
combat support ship which was without its own 
CH-46s. The detachment saw five pilots, five 
aircrewmen and 10 maintainers go to sea for an 
intense three-day period of passenger runs, torpedo 
transfers and general VERTREP tasks. Normally, the 
H-3s only go to sea for aircrew deck landing 
qualification (DLQ) training. 

As need dictates, various passenger flights are 
flown from Roosevelt Roads. Since the Vieques 
incident in April 1999, a daily passenger run has been 
made to Observation Post 1 overlooking the Inner 
Weapons Range, to change over a security team 
consisting of a guard dog and handler, a medical 
corpsman and an EOD specialist. These latter two 
personnel are present in the event of an incident that 
might involve the encamped protesters and any 
unexploded ordnance that might be found on the 





ground personnel were not born when these 
TA-4s were accepted from the factory. When 
asked for an opinion on the A-4s, one young 
plane captain replied, “They’re old!” and said 
that she had trouble describing to relatives just 
which aircraft type was her responsibility, it not 
being an F-14 or F/A-18. Some parts are no 
longer in the supply chain, and the squadron has 
recently received a second ex-VT-7 ‘Christmas 
tree’ airframe to be disassembled for necessary 
components. The previous example gave useful 
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Above and top: Like most TA-4Js, VC-8’s aircraft 
usually carry three pylons, although five can be 
fitted. The original straight refuelling probe is 
retained, although this poses a slightly greater 
risk of fuel ingestion when air-to-air refuelling. 


service in this role for almost two years after 
retirement from flight status with VC-8. The 
legendary toughness and simplicity of the A-4 
combine to ease the maintenance burden, there 
being fewer parts to actually wear out. It is rare 
for A-4-specific, out-of-stock parts to break 
irreparably, but, when this happens, ‘Redtail’ 
resourcefulness can often turn up a component 
on an airframe relegated to display status at one 
Naval Air Station or another. An example of 
this was one of the large underfuselage engine 
access doors located at the trailing edge of the 
wing, which was ‘liberated’ from a gate guard 
aircraft (with the owner’s permission, of course) 
and replaced with the unserviceable item. 


The weather portion of a VC-8 briefing often 
consists of “typical Caribbean day”, which means 
to expect a little of most things. With only seven 
A-4s on strength, the squadron rarely puts up 
more than a four-ship, although this is sufficient 
for most tasks. 
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Another out-of-supply item was the centreline 
drop tank most frequently carried on missions 
from NSRR. The squadron had only five of the 
tanks, now out of navy inventory, but careful 
reading of the relevant publications by mainte- 
nance control found that the tank was cross- 
cleared with the OV-10 Bronco. A check with 
the last US Bronco operator, the State 


Canopies are usually kept in a semi-open 
position as much as possible on the ground. The 
cockpit air conditioning system strains to keep 
the crews cool in the high temperatures of 
Puerto Rico. 


Department at Patrick AFB, Florida, located a 
number of the tanks that were VC-8’s for the 
asking. Despite the age of the A-4s, the 
‘Redtails’ proudly claim a 98 per cent mission 
completion rate and over 13 accident-free years 
as of June 1999. 


Anti-ship 

The annual Unitas (Unity) deployment gives 
US and Latin American navies the opportunity 
to exercise together, initially in the PROA, and 
later at locations around the South American 
continent. The initial phase (Phase 0 of eight, to 
conclude in November 1999) of Unitas 40-99, 
began at NS Roosevelt Roads in July with a 
week of exercises in the PROA; it involved 
ships and submarines of the US, Colombian and 
Venezuelan navies as well as ‘Roosey’-based 
P-3 Orions and US Army Blackhawks. 
Naturally, VC-8 was heavily engaged in support 
missions during the Puerto Rican phase of 
Unitas, providing drone launch and recovery, 
and anti-ship adversary sorties as requested by 
exercise control. In order to test the ships’ 
CICs, gunners and missile crews against air 
threats while operating in a task group environ- 
ment, the exercise controller would usually 
schedule one anti-air weapons exercise 
(AAWEX) mission per day, transmitting a 
PreEx brief to the squadron that specified, 
broadly, the tactics to be used. 

For example, one day might involve an after- 
noon strike involving “at least two” attackers 
making “multiple runs on the target ships from 
at least 30 nm out” and specify the lowest 
altitude over the ships, which on the first day 
might be 3,000 ft (914 m), decreasing as the 
initial phase of Unitas progresses. The exercise 





Having operated from the same base for 40 
years, VC-8 knows the waters around Puerto 
Rico as well as any sailor. Navigation in the 
TA-4Js of VC-8 is done with the aid of 
commercial Garmin 92 GPS units mounted on 
the windscreen bow. 


commences when the four A-4s that the 
‘Redtails’ have launched report to 
‘Washington’ (the exercise controller) that they 
are over the top of the ships. At the same time, 
the A-4s mark their position on the GPS and 
proceed to 35 nm (65 km) distance to begin 
their run ins, which might start at 10,000 ft 
(3050 m) and could be in stream formation or 
in groups (divisions) approaching from different 
radials The next day’s scenario could call for a 
morning (08.00) ‘Falklands *99’ strike. Again, 
the actual approach paths are chosen by the 
‘Redtails’ flight lead based on the PreEx 
requirements. 

One day, the chosen tactic is to begin the 
first run at about 5,000 ft (1524 m) on a 45 
radial from the target with the two divisions 
splitting — one climbing to 10,000 ft and the 
other dropping to 200 ft (60 m) or below 
(usually below) as they approach the notional 
missile envelopes of the ships. Bombing runs 
are made from opposite directions in a pincer 
move, the higher division dropping no lower 
than 3,000 ft (915 m) as precaution against 
collision. A bombing run concludes with the 
customary high-g pull over the target ship and, 
usually, a reversal to throw off simulated SAMs. 
The two divisions extend and regroup to begin 
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‘Redtail’ inventory 1999 


TA-4Js 


BuNo. Redtail Modex notes 
154616 100 00 
154649 101 01 
153525 102 02 
153526 103 03 
164342 104 04 
153486 105 05 
164312 106 06 
158137 107 ‘4 

152867 108 08 


153469 756 


built as TA-4F 
built as TA-4J 
built as TA-4F 
built as TA-4F 
built as TA-4F 
built as TA-4F 
spares source 
Ex TraCom 

gate guard 

spares source 





a second attack, one element running in from 
the 360 radial and the other from 90, the 
relative heights reversed from the initial attack. 
Staying at low level, three of the ‘Redtails’ 
search for more targets, making the “multiple 
runs on ships” called for by the PreEx. The 
fourth extends to 10 miles (16 km) and climbs 
to 5,000 ft (1524 m), orbiting as a ‘missile 
sponge’ to draw the attention of the CICs away 
from the attackers. With no RWRs or other 
defensive aids, tracking by the task group’s 
radars and missiles cannot be confirmed by the 
A-4s, but it is clear from radio communication 
that, for much of the time, the ships have no 
idea where the aircraft are until it is too late. A 
PostEx message asks for ships to be identified 
over the radio as they are ‘attacked’ and for any 
indication of gun or missile launcher tracking to 
be noted. The ‘blackshoe’ sailor who sent that 


UH-3Hs 


Bu No.  Redtail notes 
149706 210 
152708 211 


149918 212 


built as SH-3H 
built as SH-3H 
built as SH-3H 
written off 16/9/99 
built as SH-3H 
built as SH-3H 
built as SH-3H 


149708 213 
149724 214 
154101 215 


message could benefit from an observation 
flight with VC-8. 

The following day, the same scenario was 
called for again, this time in the afternoon. A 
different attack pattern was devised, and the 
‘Redtails’ (as Blue and Green flights) taxied out 
after some US Army Blackhawks. When calling 
in with ‘Washington’, the ‘Redtails’ were 
restricted to above 6,000 ft (1830 m) due to 
helicopter activity in the area, and a P-3 oper- 
ating with the exercise submarines. The 
training value of practising defence against 
Stuka dive-bombers in 1999 is limited, and it 
was unfortunate that the special forces 
Blackhawks (for it was they) were tasked at the 
same time as the A-4s, especially as the timing 
of the ‘Redtails’ mission as requested led to the 
cancellation of a squadron boat trip, to the 
annoyance of many members. 


To keep 13 1950s-designed and 1960s-built aircraft serviceable requires a 
lot of work, and the ‘Redtail’ hangar is busy late into the night. One or 
two H-3s and A-4s are usually down for maintenance, a break which 
gives the chance to freshen up the various warning stencils (left). 





A-4 ordnance 


The ‘Redtails’ carry a variety of drones, emitters, 
and practice weapons to help them fulfil their 
various training missions. On local flights the 
centreline fuel tank, above, which holds 1,000 Ib 
(454 kg of fuel), is almost always carried. Right, 
the TDU-34/A tow target is used mainly for 
surface-air gunnery. Below right, the CAPT-9 
(captive AIM-9) missile can be used in 
conjunction with the PROA ACMI range. Behind 
the two units here is the squadron’s tow reel, 
named Christina. Below are 25-/b (11-kg) BDU-76 
‘blue bombs’, which are mainly used in FAC 
training missions on Vieques. Not illustrated 
here are the AST-4 threat emitter pod and the 
ALQ-167 electronic countermeasures (ECM) pod, 
used on some anti-ship missions. 


The future 

As the inevitable retirement of the Skyhawk 
from Training Command approached over the 
last few years, the question of which type would 
serve the ‘Redtails’ in the future has been raised 
a number of times. The prospect of a private 


In September 1999, approval was given for VC-8 
to operate the A-4 until 2005. Recent problems 
with the F-5 used by VFC -13 may even see the 
A-4 taking a greater role in fleet support in the 
future. ‘Redtails’ in the sunset will be seen for 
some time to come. 


8’s duties was 

that no civil- 
jet, 
could do 40 per cent of the many missions 
carried out by the TA-4. While a Learjet might 
be capable of drone launch and target towing, it 
is unsuitable for ACM training, FAC training or 
most anti-ship training profiles. A little-known 
initiative was to acquire some of the Bristol- 
modified Northrop CF-5As that had been put 
on the market after Canada chose not to adopt 
the type. In the end, although they offered 


contractor taking over V 
i but it became cle 
owned aircraft, such as a modified busines 


Top and above: The primary drone handled by 
VC-8 is the subsonic BQM-74E. Two are usually 
carried, one as a backup. One of the drones on the 
A-4 at top is seen above a couple of hours /ater 
returning to Roosevelt Roads beneath an H-3. 


some advantages such as speed, avionics and a 
degree of commonality with the F-5Es currently 
in service with VFC-13 and other units, the 
idea never made it past the top brass; one factc 
against the CF-5s was the lack of ground cle 
ance for drone carriage. 

The solution to the increased unit cost of 
spares caused by diminishing number of A-4s in 
the inventory is, to the delight of Skyhawk 
aficionados, to obtain more A-4s. A squadron- 
initiated proposal is currently under review by 
AIRLANT and OPNAV N88 (Director, Air 
Warfare) to obtain 10 additional TA-4]s 
recently retired from VT-7 and to set up 
permanent detachment at Key West. With 17 
A-4s, the ‘Redtails’ will have nearly as many as 
a small nation’s air force, helping to prolong the 
career of ‘Heinemann’s Hot Rod’ with the 
USN into the next decade. If all goes to plan, 
the A-4 may yet see half'a century’s service with 
the air arm for which it was designed. 


Jim Winchester 





fter 28 years of continuous service with 

the ‘Eagles’ — Training Squadron Seven 

at NAS Meridian — the McDonnell 
Douglas (now Boeing) TA-4J Skyhawk finally 
left US Navy Training Command (TraCom) 
service in September 1999. In June, former A-4 
students, instructors and flight crew gathered in 
Pensacola, Florida as guests of CNATRA 
(Commander Naval Air Training) for the formal 
Skyhawk Retirement. This event centred 
around a ceremony in the Blue Angel Atrium at 
the Naval Aviation Museum, Pensacola and 
included a flypast and ‘missing man’ by four of 
VT-7’s remaining jets. 

VT-7 is part of Training Wing One 
(TAW-1) which was formed at Meridian, 
Mississippi in 1971. By October 1971 VT-7 had 
swapped its existing T-2A/Cs for the TA-4] 
and assumed the advanced jet training mission, 
which included air-to-ground weapons 
delivery, low-level navigation, air combat 
manoeuvring and carrier qualification. This 
change to a ‘single base’ concept allowed 
student pilots to complete their entire jet 
training at NAS Meridian, with VT-9 and 
VT-19 taking the intermediate training role at 
the Mississippi base. 

On 6 April 1972 VT-7 forward-deployed to 
Forest Field at NAS Pensacola to fly sorties to 


Top: While on deployment to El Centro for 
regular weapons training, VT-7 routinely flew 
four-ship sorties with a mix of student/instructor 
and solo student aircraft. 


Right: A TA-4J taxis back to the CNATRA line at 
Naval Air Facility El Centro. El Centro has no 
permanently-assigned units, but plays host to 
many deployments through the year, and is 
famous as the winter home of the ‘Blue Angels’. A 
TA-4J is displayed on the gate in ‘Blues’ colours. 


Jarigal vale 


‘Scooter’: 


VT-7 ‘Eagles’ retires the A-4 


the USS Lexington to complete the first 
VT-7/TA-4] Skyhawk carrier qualifications. By 
the end of that month, the unit had generated 
its first advanced stage student. 

By 1987 VT-7 was operating 52 TA-4] 
Skyhawks and was training around 135 naval 
aviators each fiscal year. The unit was unique in 
that it was also operating a number of A-4E 
aircraft in the training role. 

In January 1989 VT-7 began the first 
CNATRA Strike Detachment at NAF El 


Centro, California, which became regular 





deployments for the unit and enabled the 
instructor staff to conduct weapons and air 
combat training over the desert and mountains 
of southern California. The use of El Centro has 
enabled VT-7 to maintain the momentum of its 
training syllabus year-round without hindrance 
from poor winter weather at its home base. 

By 1997 VT-7, with 55 Skyhawks, was the 
Navy’s largest training squadron and was also 
the only one of the then-three advanced strike 
training squadrons to train foreign students. 
VT-7 was responsible for training French, 
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With the J52-P6B engines trailing their 
distinctive smoke plumes, a flight of ‘Eagles’ 
Skyhawks forms up over the Imperial Valley near 
NAF EI Centro. 


Spanish, Kuwaiti, Thai and Italian naval avia- 

tors, in addition to those from the US Navy and 

US Marine Corps. By that same year, VT-7 had 

‘winged’ over 2,941 US students and 157 

international students, and was still the Navy’s 

largest squadron, with 49 McDonnell Douglas 
Ls assigned. 


A-4s forever? 

Some consideration had been given to 
extending the TA-4J’s tenure for another nine 
months beyond the planned September 1999 
end date, to allow the T-45 Goshawk to come 
fully on line. However, the cost of reinstating 
some of the lapsed maintenance contracts to 
support the aircraft was prohibitive, and the idea 
was dropped. The final Weapons Detachment 
to El Centro was flown late April/early May 


The detachment at El Centro allows the use of 
vast range areas for the advanced tactical 
training part of the syllabus. Here a ‘Scooter’ 
taxis out with a load of practice bombs. 


Below: A formation of VT-7 Skyhawks makes a 
low-level transit to the range area near El Centro. 
The CO’s aircraft, ‘700’, is one of the last to wear 
the once-common diagonal fuselage band - it has 
been earmarked for the Museum of Naval 
Aviation at Pensacola, where it will join no fewer 
than six other A-4s on display. 


1999. The remaining 34 students ‘in course’ on 
the TA-4J were then split into three groups and 
completed their courses at Meridian through the 
summer of 1999, before the final group received 
its wings in September. 

Throughout 1999, VT-7 had been gradually 
losing airframes as the end drew near. Some 
have been assigned to museums; others have 
been flown to Davis-Monthan for regeneration; 
still others have been scrapped or cannibalised 
for parts. In spring 1999, 38 aircraft were 
assigned and — with excellent recent 
serviceability — most were available for the daily 
flight schedule. The number of aircraft on 
strength was carefully planned to match the fall- 
off in students, and Commander Jim Galanie, 
the current commanding officer, envisaged that 
if everything went according to plan he would 
be operating with only 12 jets by August, and 
six for the final month. It is entirely appropriate 
that Commander Galanie — a former student of 
the unit and a confirmed A-4 fan — should steer 
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the ‘Eagles’ through their final months with the 
venerable Skyhawk. 

VT-7 at NAS Meridian was the last operator 
of the TA-4J in the training role, and although 
the A-4 has bowed out, VT-7 has not. It is now 
planned that Meridian will continue to be the 
hub of advanced naval jet training, housing two 
of the Navy’s most famous training squadrons — 
VT-9 ‘Tigers’, which will operate the T-2 
Buckeye (probably for another five years) after 
assuming the role from VT-23 in late 1998, and 
VT-23, which currently operates the new 
T-45C Goshawk, assumed the VT-7 title and 
became VT-7 ‘Eagles’ on 1 October 1999. 

VT-7 has continued its ground-breaking 
history right to the end, for the final courses at 
Meridian included the first two students from 
Brazil. These two men will be that country’s 
first naval strike aviators and — ironically — will 
be going on to the A-4 Skyhawk. Richard Collens 


One of the last naval aviators to fly a VT-7 
Skyhawk was Captain Stephen A. Turcotte, 
commanding officer of NAS Jacksonville, who 
flew with Commander Jim Galanie at ‘Jax’ on 10 
August 1999. 


In early August 1999, VT-7 took 
the A-4 to sea for the last time 
ona US Navy carrier. This was 
the carrier qualification phase 
of the final course to graduate 
on the Skyhawk and the ‘boat’ 
was USS George Washington 
(CVN-73). The carrier was 
sailing off the Florida coast 
and the squadron was based at 
NAS Jacksonville with A-4s 
coming aboard in small groups 
over the course of three days. 
In 30 years of service, Training 
Command's two-seat 
Skyhawks accumulated over 
two million flight hours and 
helped 11,370 pilots and 5,080 
naval flight officers to win 
their ‘Wings of Gold’. 


Above and above right: VT-7 TA-4Js made the last of over 71,000 arrested landings by Training 
Command Skyhawks aboard the Washington on 11 August 1999. ‘765’ (158465), seen coming aboard at 
left, was one of a dozen TA-4s delivered to AMARC at Davis-Monthan AFB in September 1999, joining 
150 other two-seat Skyhawks already there. Some of the VT-7 aircraft are earmarked for display, others 
may yet fly on with civillian operators, at least one of whom proposes to offer adversary services to the 
US military with surplus Skyhawks, 





Boeing/McDonnell Douglas 


F-4 Phantom II 


Current operations 





Today it is fashionable to write off McDonnell’s 
masterpiece as ‘yesterday’s warplane’, yet over 40 
years after its first flight the F-4 Phantom II 
remains, amazingly, in some form of service with 
10 of the 11 nations which purchased the type (the ? 
12th user, Australia, only had leased F-4s for a brief “ 
period). Amazing, maybe, but this fact also 
highlights the strength and versatility of a classic 
design which still offers much to a modern air arm. 
In recent years, the F-4’s continuing viability has 
been further validated by a series of modernisation 
programmes undertaken by the principal operators, 
which will see the F-4 flying in combat roles for 
several more years. This review details the upgrade 
programmes and current status of one of the 
world’s most successful combat aircraft. 
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Main picture: With wing slats clawing at the air, a 
pair of Jagdgeschwader 71 F-4Fs climbs over 
Germany. The Luftwaffe will retain four wings of 
Phantoms until replacement by Eurofighter. 


Right: Japan built the Phantom under licence, and 
the type remains with two interceptor squadrons, 
another assigned to ground attack/anti-ship 
duties, and one flying reconnaissance missions. 


Below: Although most operators use the F-4E or 
its derivatives, the F-4D - built in the mid-1960s - 
is still used by Iran and South Korea (illustrated). 








Above: The USAF retired 
the F-4 Phantom from 
front-line service in 
1996, but many of the 
airframes are still in use, 
employed in the 
unglamorous role of 
targets drones for 
missile tests. The 
undernose RHAWS 
antenna and fin-top 
bullet fairing identify 
this aircraft as a QF-4G, 
once a Wild Weasel 
defence suppression 
aircraft but now a drone 
with the 82nd ATRS at 
Tyndall AFB. 


Right: An Egyptian F-4E 
takes on fuel froma 
USAF KC-10 during joint 
exercises. In the mid- 
1980s Egypt discussed 
the possibility of selling 
its aircraft to Turkey, 
but in the event the fleet 
was kept in service. 


Below: An EAF F-4E 
taxis past USAF C-141s 
at Cairo West during a 
Bright Star exercise. The 
orange identification 
markings on the fin, 
wingtips and upper 
fuselage are applied to 
most Egyptian combat 
aircraft. 





38-year record of front-line service to date, the 

McDonnell Douglas F-4 Phantom is still in wide- 
spread use, and with its long projected structural lifespan, 
multi-mission versatility, and ability to carry large loads and 
a variety of weapons, is regarded by its operators as an ideal 
platform for upgrading. Originally designed as a shipborne 
fighter for the US Navy, the rugged F-4 was also the 
USAF’s mainstay combat aircraft for over 20 years from 
1961, being at the forefront of Vietnam fighter-bomber 
missions, and still taking part in the opening strikes against 
Iraqi air defence systems in the 1991 Gulf War. 

The AGM-88 HARM-firing F-4G Wild Weasels in this 
campaign were the last of some 2,830 Phantoms operated 
by the USAF, and were finally withdrawn from service 
only in June 1996; the USN/USMC had retired the last of 
its 1,264 F-4A/B/J/N/S and RF-4B Phantoms by 1991. 
At the end of 1997, however, McDonnell Douglas estimat- 
ed that about 950 F-4s were still operationally active 
throughout the world, from production of another 1,101 
Phantoms, plus subsequent transfers, in such countries as 
Egypt, Germany, Greece, Iran, Israel, Japan, South Korea, 
Spain and Turkey. 

For extended service lives and quantum improvements in 
operational capabilities, several major upgrade programmes 
are currently in progress for non-US Phantom operators, 
most of which feature a structural life enhancement 
programme (SLEP). Based on the recommendations of the 
US F-4 Technical Coordination Group, in most cases this 


a tough, high-agility Mach 2 combat aircraft, with a 


is an essential preliminary to extend the original airframe 
design fatigue life from 3,000 to 5,000 flying hours. With 





new digital avionics and precision-guided weapons, 
Phantoms are fe to remain operationally viable and in 
continued service for another 20 years or more, to 
complete no fewer than 60 years in the first-line inventories 
of many countries in the world. 


Egypt 

Acquisition of US fighters by Egypt began in mid-1979, 
immediately after the Camp David peace agreement with 
Israel, with the arrival of the first 35 of an eventual 43 
ex-USAF F-4Es delivered to the EAF. Some 350 AIM-9 
Sidewinder and 70 Raytheon AIM-7F Sparrow I] AAMs, 
plus 500 Hughes AGM-65A Mav 
included in a $594 million initial packa 
intended as alternatives to 50 Northrop F-5Es requested by 
Egypt, but they had been cancelled at that time following 
withdrawal of Saudi military funding. Nevertheless, Egypt- 
ian procurement of the Phantoms and their AIM-7F 
Sparrow AAMs went ahead, through the Peace Pharaoh 
programme, giving the EAP its first beyond-visual-range 
(BVR) interception capability. 

Initially operated in two squadrons (Nos 76 and 88, also 
quoted as Nos 88 and 89) of the 222nd Fighter Regiment 
from Cairo West airfield in air defence and ground-attack 
roles, before later transfer to Genaklis air base, the EAF 
Phantoms experienced poor serviceability from inexperi- 
enced ground personnel; coupled with underfunded spares 
procurement, this meant that availability rates fell as low as 
20 per cent at times. By the late 1970s, this resulted in EAF 
plans to sell its F-4Es to Turkey for some $300 million, an 
amount which was then to have been used to help finance 


Above: For many years 
Luftwaffe Phantoms 
were restricted to the 
carriage of AIM-9 
Sidewinders only. With 
the ICE programme 
came beyond-visual- 
range capability in the 
form of the AIM-120 
AMRAAM. 


Top left: Luftwaffe F-4Fs 
are regular participants 
in the USAF’s Red Flag 
exercises, held at Nellis 
where this JG 74 aircraft 
is seen. 


Left: Jagdgeschwader 73, 
previously JBG 35, was 
the only major Luftwaffe 
formation to move to the 
territory of former East 
Germany after 
reunification. It now 
operates from Laage, 
with a single squadron 
of F-4Fs partnering the 
Luftwaffe’s single MiG- 
29 squadron, formerly 
part of JFG 3 of the East 
German air force. 
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A baggage pod-carrying 
JG 74 F-4F ICE coughs 
into life before a ferry 
flight. The total 
Phantom fleet comprises 
110 aircraft in full ICE 
configuration and 37 in 
partial ICE standard. The 
latter serve in the 
training role in the 
United States, with a 
‘Europeanisation’ unit 
and with JG 73. 





Above: F-4Fs from JG 74 
refuel from a USAF 
KC-10. On the nearest 
aircraft the spine- 
mounted boom 
receptacle is open. 


Right: Since the end of 
the Cold War and 
withdrawal of RAF and 
USAF interceptors, the 
Luftwaffe F-4F has 
assumed the 
responsibility for air 
defence of Germany. This 
pair, carrying BGT-built 
AIM-9Ls, is from JG 71. 


Egypt’s first Peace Vector order for 36 General Dynamics 
F-16As and six F-16B combat trainers, placed in 1980. In 
1982, however, a US field team helped the EAF to sort out 
its F-4 maintenance problems, and the remaining 33 Phan- 
toms were retained for continued service. In 1988, they 
were supplemented by an additional seven from USAF 
surplus stocks, but further Phantom orders and planned 
upgrades were abandoned in favour of large-scale F-16 
procurement. About 30 F-4Es are still operated by the 
EAF, apparently having undergone only structural upgrade 
programmes. : 


F-4F missile tests 





Germany 

Following earlier upgrades to achieve air-to-surface 
capability with AGM-65A Maverick ASMs of over 150 
Luftwaffe F-4F Phantom IIs (from 175 acquired in 1973- 


An F-4F from WTD 61 launches an AIM-9L body fitted with a prototype seeker 
for the BGT IRIS-T infra-red guided air-to-air missile. The IRIS-T is based on 
the Sidewinder body, but with tail-control fins, mid-body cruciform wings 
and thrust vectoring. It is to arm the Luftwaffe’s Eurofighters and Tornados. 
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Raytheon’s AIM-120 AMRAAM is the primary armament of the F-4F ICE, 
and is seen under test from the first ICE conversion. The aircraft is 
heavily instrumented, with camera-equipped converted fuel tanks and 
additional cameras mounted under the outer wing. Visible are the two 
mounting arms of the Frazer-Nash ejector, which thrusts the missile 
down and away from the recessed belly missile bay on launch, ensuring a 
clean separation from the aircraft. 





75, plus 88 RF-4Es) through the Peace Rhine programme, 
work started in 1983 by MBB (now Daimler-Chrysler 
Aerospace or DASA) on a Kampfwertsteigerung (K WS) or 
Improved Combat Effectiveness (ICE) project. Aimed at 
conferring BVR look-down/shoot-down capabilities 
against multiple targets, this upgrade has been applied to 
110 air defence F-4Fs by replacing their original Westing- 
house AN/APQ-120 radar with a TST licence-built 
Hughes APG-65GY pulse-Doppler unit, and Hughes 
AIM-120 advanced medium-range active radar-guided 
AAMs. Four of the latter are carried in underfuselage 
recesses with new Frazer-Nash ejectors, supplementing the 
original IR-homing AIM-9 Sidewinder capability, and 
single M61A1 20-mm revolver cannon beneath the. nose. 


Left: 38+43 (ICE-43) was 
the third ICE 
conversion, intended 
primarily as an Opeval 
aircraft. Here it is shown 
with the APG-65 radar 
slid forward on its rails 
for maintenance. 


Below: Luftwaffe 
Phantoms are assured of 
several more years of 
service, and will not be 
withdrawn until 
Eurofighter is fully in 
service. This pair is from 
JG 74 ‘Malders’. 














Above and right: Some 
of the Greek F-4Es have 
been fitted with the Zeus 
radar warning receiver 
kit, identified by 
antennas on the engine 
intakes and at the tip of 
the tail. As well as 
protecting the aircraft, it 
also allows their use in 
the defence suppression 
role, for which AGM-88 
HARMs have been 
supplied. The Aegean 
Blue paint scheme is 
slowly giving way toa 
three-tone low-visibility 
Ghost scheme as the 
aircraft are cycled 
through overhaul or 
modification to ICE 
standard. 


Below: For tactical 
reconnaissance the 
Greek air force employs 
the RF-4E, most of 
which were transferred 
from Luftwaffe stocks. 
Like those transferred to 
Turkey, the aircraft 
retain their Luftwaffe 
‘lizard’ camouflage, with 
only the national 
insignia and codes 
having been changed. A 
handful of RF-4Es from 
Greece’s original batch 
also survive in service, 
wearing a USAF SEA 
camouflage. 











Other new digital avionics included Hughes optimised 
cockpit displays, a Litef fire-control computer, Honeywell 
H-423 laser-gyro INS, GEC-Marconi Avionics 
CPU-143/A air data computer, and new IFF, linked by a 
Mil Std 1553B databus. By late 1996 the Applied Technol- 
ogy Division of Litton Industries had also provided 
AN/ALR-68(V)3 airborne threat-warning and radar- 
warning receiver (RWR) kits for this programme. For 
ground-attack roles, another 37 German F-4Fs have been 
equipped with similar avionics and have received similar 
structural improvements. However, they retain the original 
radar. Prototype upgraded F-4F flight-development started 
in May 1990, followed by initial deliveries in April 1992. 
All aircraft have now been redelivered and, from a total 
inventory of nearly 150 F-4Fs, equip Staffeln 711 and 712 
in Jagdgeschwader 71 at Wittmundhaven; Staffeln 721 and 
722 in JG 72 at Hopsten; Staffeln 731 in JG 73 at Laage; 
and Staffeln 741 and 742 in JG 74 at Neuberg. 
German Phantoms have also been operated for some years 
in the US for training by 1 Deutsche Luftwaffe Ausbil- 
dungsstaffel F-4F, reorganised on 1 May 1996 within the 
newly-formed Taktische Ausbildungseinheit Kommando at 
Holloman AFB, New Mexico. Germany’s US-based F-4 
training unit originally operated in the USAF’s 35th 
Tactical Fighter Wing at George Air Force Base, California, 
before moving its 10 aircraft to Holloman several years ago 
as the 20th TFTS of the USAF’s 49th TFW. Upgraded 
F-4F interceptors from Germany-based units have now 
replaced the last of the F-4Es on a rotational basis for high- 
value operational training. The increased training commit- 
ment of the unit has seen its establishment rise to 24 
aircraft, consisting of both full and partial ICE machines. 


Greece 

In continuation of its principal dependence on the trans- 
fer of surplus combat and support aircraft from other 
NATO air forces, the EPA (Greek air force) received a 
major package from the US and Germany in the early 
1990s, providing a substantial upgrade in its tactical and 
logistic capabilities. Approved in late 1991, this package 
comprised 29 McDonnell Douglas RF-4E Phantoms 
equipped for tactical reconnaissance from surplus German 
Luftwaffe stocks, delivered by April 1994, plus 28 F-4E 
fighter-bomber versions transferred from the US Air 
National Guard. This major package bolstered the existing 
Greek Phantom fleet which survived from 56 F-4Es and 
eight RF-4Es which had been delivered in the 1970s. 


F-4 Phantom II 


Left: Iran has kept its remaining 
fleet of Phantoms airworthy by 
cannibalisation, local 
production of spares and the 
covert acquisition of supplies 
from the US and, allegedly, 
Israel. Furthermore, local 
industry has improved the 
combat effectiveness with 








Of the 1990s deliveries, both types were used to equip 
single units: 20 of the RF-4Es joined the original photo- 
Phantoms on operations with the 348 Mira Taktikis Anag- 
norisis, or tactical reconnaissance squadron, from Larisa (the 
remainder being used for spares); and those ex-ANG F-4Es 
not being cannibalised for spares, which had been delivered 
by late 1991, were in use with the 338 Mira Pantos Kerou 
(all-weather fighter squadron) based at Andravida. Some of 
the older F-4Es were modified to a similar standard to the 
USAF’s F-4G Wild Weasel defence suppression aircraft, for 
which the EPA ordered a quantity of Texas Instruments 
AGM-88A high-speed anti-radar missiles. 

DASA’s F-4F ICE upgrade was an early submission to an 
original 1993 Greek air force request for information relat- 
ing to digital avionics modernisation and replacement of 
the original Westinghouse APQ-120 fire-control radar for 
AMRAAM compatibility. Up to 40 of the total deliveries 
of 84 F-4Es were to be involved. Upgrade offers also came 
from IAI with the Phantom 2000, and from Rockwell 
International, refined from requests for proposals issued by 
the EPA in September 1995. 

In subsequent evaluations, IAI was effectively eliminated 
as prime contractor following its F-4 upgrade contract from 
Turkey, with whom Greece is in dispute over Cyprus. 





Re-bids were also invited after Rockwell’s (later Boeing’s 
North American Autonetics and Missile Systems Division) 
Block 50/52 F-16 avionics-based offer, including Westing- 
house APG-68(V) radar, GEC-Marconi HUD and multi- 
function cockpit displays, reportedly turned out to be some 
35 per cent cheaper than that of DASA, at around US$300 
million. The German group managed to reduce its submis- 
sion costs by about one-third, however, by bringing in 
Israel’s Elbit as sub-contractor and supplier of the mission 
computer, colour multi-function cockpit displays and other 
systems. Its avionics package was otherwise similar to the 
Luftwaffe’s updated APG-65-equipped F-4Fs, apart from an 
additional GEC-Marconi HUD and GPS/INS, and DASA 
was awarded a US$317 million Peace Icarus 2000 contract 
on 11 August 1997, to equip 39 F-4Es to this standard. 
After prototype installations in two EPA F-4Es at 
DASA’s Manching facility, where on 28 April 1999 the first 
aircraft made its initial flight, to Mach 1.5 and 15000 m 
(49,212 ft), the remaining 37 examples are being converted 
by Hellenic Aerospace Industry (HAI), at Tanagra, from 
uperade kits for which Elbit recently received an initial 
US$38 million contract. Derco Aerospace in Milwaukee 
also has a US$2.8 million sub-contract to supply 20 Time 
Compliance Technical Order (TCTO) upgrade kits to HAI 


indigenous upgrades to the 
radar and countermeasures 
systems. Both of these F-4Es 
are equipped with the TISEO 
sight, mounted in the port wing 
root. 


Above: A single 
squadron of F-4Ds 
remains in IRIAF service 
from 32 delivered from 
September 1968. The 
survival of these aircraft 
is remarkable, anda 
testament to the 
ingenuity of the Iranian 
engineers and aviation 
industry. 


Above left: A few RF-4Es 
provide the IRIAF with a 
tactical reconnaissance 
capability. 


Below: Kurnass (F-4E) 
2000s of the IDF/AF’s 119 
Tayeset (Squadron) are 
seen preparing for a 
mission. The Israeli 
Phantoms have seen 
extensive action since 
delivery in September 
1969. Kurnass 2000s 
entered the fray in 1991, 
flying attack missions 
over Lebanon. 
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201 ‘Ahat’ (‘First’, or ‘The 
One’) Tayeset is 
believed to be one of 
two active-duty 
squadrons operating the 
F-4E-2000 from Tel Nof. 
This aircraft is seen on 
display at an air show, 
armed with four 500-Ib 
class laser-guided 
bombs. Two types of 
LGB are believed to be 
available: the IAI Griffin 
which equates to the 
Paveway II, and the 
more accurate IAI 
Guillotine with 
similarity to the 
Paveway III series. 
Guidance/control 
systems can be fitted to 
a variety of warheads, 
while fixed (illustrated) 
or pop-out wings can be 
fitted. Elbit’s Opher 
system looks like an 
LGB, but is an infra-red 
guided bomb. 





Above: The INS/radar- 
guided Gabriel 3AS 
missile is used by the 
Phantom in the anti- 
shipping role. An 
enlarged and longer- 
ranged development, 
the Gabriel 4, may also 
be in service. 


Right: For the precision 
stand-off attack role the 
Rafael Popeye is 
employed. This is a TV- 
guided missile with a 
range of about 50 miles 
(80 km) and a 1,000-Ib 
(454-kg) warhead. A 
datalink pod is required, 
seen here on the outer 
starboard pylon of this 
Phantom. 
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for its Phantom programme. This followed a late 1997 
non-exclusive agreement with McDonnell Douglas (now a 
Boeing subsidiary) to manufacture and distribute interna- 
tionally spares and components for the F-4 and A-4 
Skyhawk from proprietary data. HAI structural upgrades 
involved in the Greek F-4 upgrade, based on the US 
Technical Coordination Group’s recommendations, will 
also be applied to a total of 70 HAF Phantoms by 2000, to 
extend their operating lives to at least 2015. 

Provision is being made for operation with a wide range 
of weapons. This includes Raytheon AIM-120 AMRAAM, 
AIM-9 Sidewinder and BGT IRIS-T AAMs, to supple- 
ment earlier AIM-7E/F Sparrows for air defence and air 
superiority roles. Other weapons comprise the Boeing 
Autonetics and Missile Division AGM-130/GBU-15 
surface-attack guided munition (SAGM) 3,000-lb (1360- 
kg) — a 40-nm (74-km; 46-mile) range rocket-boosted glide 
bomb with 2,000-Ib (907-kg) Mk 84 blast fragmentation or 
BLU-109/B penetrator warheads and imaging IR/TV 
seekers; 1,000-Ib (454-kg) GBU-16/B Paveway II Mk 83 
precision-guided HE bombs; and Raytheon AGM-65 
Mavericks for ground-attack. Targeting and navigation 
facilities for the close-support weapons will be provided by 
Rafael LITENING sensor pods, for which a $35 million 








contract for 20-25 systems was being negotiated by the 
HAF in late 1998. 

Current Hellenic air force Phantom deployment of some 
70 F-4Es and 23 RF-4Es within the HAF’s Tactical Air 
Force (Taktiki Aeroporikis Dynamis) comprises: 


110 Pteriga Mahis (Combat Wing), Larisa 


337 Mira Pantos Kerou (squadron) 16 F-4E (air defence) 

348 Mira Taktikis 30 RF-4E (reconnaissance) 
Anagnorisis (tactical recce squadron) 

117 Pteriga Mahis, Andravida 

338 Mira Pantos Kerou 16 F-4E (air defence) 

339 Mira Pantos Kerou 16 F-4E (ground attack) 


Iran 

From original 1968-75 deliveries to Iran of some 32 
McDonnell Douglas F-4Ds, 177 F-4Es and 16 RF-4Es, 
early 1992 US Pentagon estimates were that only about 180 
combat aircraft of American origin, including some 120 
McDonnell F-4s, remained in the active inventory of the 
Islamic Republic of Iran Air Force (IRIAF), due to combat 
losses in the eight-year war with Iraq, accident attrition and 
spares shortages. It became known from the US ‘Irangate’ 
revelations, however, that these shortages had been alleviat- 
ed to some extent by the clandestine transfer of US war 
material in the mid-1980s, including the supply via 
Paraguay of no fewer than 23 additional ex-USAF McDon- 
nell Douglas F-4E Phantoms in 1984, as well as aircraft 
spares and more Hughes TOW anti-tank missiles in 1985. 

From Iran’s original 10-squadron Sidewinder- and 
Sparrow-armed Phantom force in the earlier Air Defence 
Command, IRIAF F-4 deployment at the close of overt 
hostilities with Iraq in 1988 was estimated by the US to 
comprise single units of 10-12 aircraft each at Tactical Air 
Base 2, Tabriz; TAB 4, Dezful; TAB 6, Bushehr; and TAB 
9, Bandar Abbas. US spares supplies and logistic support 
have been embargoed since the militant Islamic govern- 
ment took over in 1979. The reduced fleet has been kept 
airworthy by covert acquisition of spares and by the efforts 








= 





of the local aviation industry, which has reverse-engineered 
spare parts and also developed new items. 

More radical has been the local upgrading of the Phan- 
tom’s combat capability in several programmes. These have 
improved the detection range of the radars of both F-4Ds 
and F-4Es, and added defensive countermeasures. Today, 
Iranian air defence is handled principally by the Chengdu 


F-7, Mikoyan MiG-29 and the surviving Grumman F-14 
Tomceats. While the F-4 force can still operate in this role, 
it is more orientated towards precision attacks using guided 
weapons. Several ‘new’ weapons have been integrated on 
the IRIAF F-4s, including the Chinese YJ-1/C-801 anti- 
ship missile, which was test-fired in 1997. Photographs also 
depict Iranian Phantoms launching what appears to be a 
TV-guided missile, and carrying a Standard missile. The 
latter, in its AGM-78 form, is an anti-radar missile, but it is 
possible that the Iranian weapons have been modified to 
have an air-to-air or air-to-ground role. Recent reports 
suggest that a stand-off munitions dispenser weapon has 
been developed for use from the Phantom. In the absence 
of further procurement, the IRIAF is expected to retain the 
Phantom in service as long as it can be viably supported. 


Israel 

Having received a probable total of 207 F-4Es, known 
locally as the Kurnass (‘Heavy Hammer’), including 119 ex- 
USAF versions, between 1969-76, and 18 RF-4E recon- 
naissance variants from 1971-78, Israel’s Defence Force/Air 
Force had lost 56 by 1980, including 33 destroyed in the 
Yom Kippur War. IDF/AF Phantoms, then equipping five 
squadrons, also took part in the successful clash with the 


The IDF/AF RF-4 fleet 
is divided between the 
three fighter Phantom 
squadrons. This 
aircraft carries 
‘Knights of the Orange 
Tail’ markings. It is 
widely speculated that 
two of the three 
F-4E(S) Peace Jack 
aircraft remain in 
service, fitted with a 
LOROP camera in an 
extended and bulged 
nose. 


Top: Wearing 201 
Tayeset’s colours, this 
TISEO-equipped 
Kurnass 2000 appears to 
have a navigation/ 
targeting pod in its port 
forward Sparrow bay, 
almost certainly the 
Rafael Litening. 


Above: The single Super 
Phantom 2000 was 
powered by PW1120 
engines. Despite an 
impressive performance, 
it failed to attract orders. 
The aircraft received a 
civil registration for its 
appearance at the 1987 
Paris air show. 


Above left: Carrying low- 
drag practice bombs, a 
119 Tayeset Kurnass 
takes off on a training 
sortie. The inflight 
refuelling probe was 
added locally to allow 
the Phantoms to receive 
from drogue-equipped 
KC-130s and Boeing 
707s, as well as the 
IDF/AF’s boom-equipped 
707s. 














Top, above and below: 
Dai 301 Hiko-tai is one 
of two FI (fighter 
interceptor) squadrons 
flying the Phantom, and 
it also undertakes the 
type conversion task, In 
the top photograph the 
aircraft are carrying the 
Mitsubishi AAM-3 
missile, which is 
replacing the AIM-9 as 
the JASDF’s standard 
short-range AAM. A 
swamp near the base at 
Nyutabaru is famous for 
toads, hence the badge 
of the squadron.. 
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Syrian air force over Lebanon in June 1982, when 85 Israeli 
air-to-air claims were made, although their air superiority 
roles had at that time passed mainly to McDonnell Douglas 
(now Boeing) F-15s and General Dynamics (now Lock- 
heed Martin) F-16s. The Phantoms, by then including two 
squadrons based at Hatzor, were operated in fighter- 
bomber roles with a variety of weapons. In addition to 
locally-built 30-mm DEFA cannon, these included Rafael 
Luz 1 TV-guided ASMs, McDonnell Douglas AGM-84A 
Harpoon anti-ship missiles, Hobos TV-guided stand-off 
bombs, Texas Instruments AGM-45 Shrike anti-radar 
missiles, Hughes/Martin AGM-62 Walleye and Hughes 
AGM-65 Maverick ASMs. Some 24 J79-GE-17B-powered 
F-4E-60/61/62-MC Phantoms, equipped with AN/APQ- 
120(V)4 radar and modified to carry up to four GD AGM- 








78 Standard ARMs or AGM-65 ASMs, were delivered to 
the IDF/AF in 1974-76 for use in defence suppression 
roles. An air-launched version of the Gabriel 3 anti-ship 
missiles was also revealed to be under development in 1983 
for eventual carriage by IDF/AF F-4s. 

In the mid-1980s, the IDF/AF instigated an ambitious 
two-phase programme to upgrade 130 of its original F-4Es 
and RF-4Es to Phantom 2000 standards to extend their 
formidable ground-attack capabilities into the next century. 
Project management, integration and flight testing has been 
undertaken by the IDF/AF, with engineering assistance 
from the national and US aerospace industries. [AI’s Bedek 
Aviation Division designed and completed the required 
structural modifications and reinforcements to improve 
flight safety and fatigue life, and installed a new avionics 
package. 

Airframe reinforcements were made to fuselage and wing 
fuel cells, as well as replacing attachment fittings and engine 
mountings. Hydraulic lines were selectively replaced and 
rerouted, and maintainability further improved by adding 
built-in test equipment. Fuel system improvements includ- 
ed provision for pressure- and air-refuelling. A minor aero- 
dynamic change was also incorporated in IAI’s Phantom 
upgrade, in the form of a small strake above the air intake 
flanks to improve combat manoeuvrability. Canards were 
offered as an option for improved handling, although never 
flight-developed. 

Complete rewiring, using new-generation hardware 
reducing volume and weight by 30 per cent, accompanied 
Elbit’s installation of new dual-redundant multiplex Mil Std 
1553B digital databus avionics. Core of the Phantom 2000 
avionics package is Elbit’s ACE-3 mission computer devel- 
oped for the IDF/AF’s F-16s, integrated with a 
Norden/UTC APG-76 synthetic-aperture multi-mode 
radar, Elbit multi-function head-down displays in both 
cockpits, licence-built Kaiser/E] Op wide-angle (20° x 30°) 





This Dai 301 Hiko-tai aircraft carries an A/A-37U dart target on 
its port outer pylon. This is reeled out approximately 2,300 ft 
(700 m) behind the aircraft for aerial gunnery practice. A few 
unmodified F-4EJs are used by each squadron for such tasks. 


holographic HUD, new navigation, weapon delivery and 

Advanced Technology nav/com systems, one of the 
earliest installations of hands-on-throttle-and-stick 
(HOTAS) controls to minimise pilot workloads, and new 

‘M. An ASX-1 TISEO electro-optical targeting system 
was also fitted for TV launch guidance of Rafael Popeye 
heavy ASMs. 

With its original GE J79-17A turbojets, the prototype 
upgraded Phantom 2000 first flew in August 1987. Initial 
IDF/AF deliveries followed in April 1989, although the 
new radar installations were not begun until April 1992, 
just under a year after IDF/AF Phantom 2000s flew their 
first combat missions against Palestinian guerrilla positions. 
From initial time requirements of over a year, the Phantom 


2000 upgrades were later reduced to about 10 months per 
aircraft, for a unit cost of about $6 million. 

IAI’s planned two-stage F-4 upgrade also included the 
Super Phantom 2000, developed in conjunction with Pratt 
& Whitney, using digitally-controlled 20,600-Ib (92-kN) 
thrust PW1120 turbofans specified for the IAI Lavi, to 
replace the original 17,820-lb (79.5-kKN) J79s. A modified 
F-4E made its first flight with only one PW1120, as part of 
the Lavi flight-development programme, in July 1986, and 
after about 20 hours of flight testing a second PW1120 was 
installed to resume trials on 24 April 1987. Engine change 
modifications were relatively small: the PW1120 was short- 
er and wider than the J79, meaning that intake alterations 
were confined to the plenum chamber and air ducts. 


Phantoms from Dai 302 
Hiko-tai cavort over the 
ocean to the south of 
Japan from their base at 
Naha, Okinawa. With its 
strategic location, this 
region has become 
increasingly vulnerable, 
and it is likely that the 
F-4EJ Kais will swap 
bases with the Hyakuri- 
based F-15Js of Dai 305 
Hiko-tai in the near 
future. 


The F-4EJ Kai can be 
identified by the two 
antennas at the rear of 
the fin tip, which serve 
the J/APR-6A radar 
warning receiver and the 
tall spine-mounted 
blade antenna for the 
UHF system. The main 
difference, however, lies 
beneath the skin, which 
hides the indigenous 
digital J/AYK-1 central 
computer and 
Westinghouse APG-66J 
radar. The new radome 
has barely visible 
strengthening strips 
added, a \a F-16. This Dai 
302 Hiko-tai aircraft 
carries a single AAM-3 
missile. 





Above and below: Dai 8 
Hiko-tai serves in Dai 3 
Koku-dan at Misawa 
alongside the Mitsubishi 
F-1s of Dai 3 Hiko-tai. 
The base is also shared 
by the F-16CJs of the 
USAF’s 35th Fighter 
Wing, with ‘WW’ (Wild 
Weasel) codes. 











A 17 per cent better thrust/weight ratio (to 1.04) from 
an installation lighter by 1,000 lb (454 kg), and greatly 
improved specific fuel consumption, gave the Super 
Phantom a 21 per cent reduction in take-off distance, 
11-13 per cent better sustained turn rate, a 36 per cent 
increase in climb rate, and 27 per cent faster acceleration. 
Standard F-4 penetration speed with 18 Mk 82 500-Ib 
(227-kg) bombs increased from 565 kt (1046 km/h; 650 








68 


mph) to about 605 kt (1120 km/h; 696 mph) CAS. A 
production version would also have had canard control 
surfaces and a structurally strengthened wing. The sole 
prototype IAI Super Phantom was demonstrated at the 
1987 Paris air show but, although offering the same perfor- 
mance at maximum dry thrust as standard F-4s in full after- 
burner, failed to find any customers, including the IDF/AF. 
This situation was probably based on excessive costs. 
Similarly unsuccessful were mid-1980s proposals for a 
PW1120-powered F-4 upgrade by Boeing. 

The IDF/AF appears to have placed a higher priority on 
extended MDC/Boeing F-15 and GD/Lockheed Martin 
F-16 procurement than on F-4E Phantom 2000 upgrades, 
which are believed to have been terminated after about 
only 55 Kurnass conversions. IDF/AF units operating the 
Kurnass 2000 have been identified at only two air bases: 
comprising Hatzerim, housing No. 142 (Reservist) 
Squadron, and Tel Nof, accommodating Nos 119 and 201 
Squadrons. Their equipment is believed to include 10 
upgraded RF-4Es (known in IDF/AF service as the Oref 
(Raven), plus two F-4E(S) with special equipment for 
electronic and stand-off reconnaissance. 

The latter are the survivors of three ‘specials’ produced 
by General Dynamics at Fort Worth for Israel under the 
Peace Jack programme, and delivered back to the IDF/AF 
after conversion in 1978. The nose of these recce aircraft 
houses a large HIAC-1 LOROP camera, mounted longitu- 
dinally in the nose on a rotary assembly. The lens peers at 
90° to the camera installation, and can be rotated to look 
through one of three windows in the bulged nose. A single 
KS-87 vertical reference camera is carried aft of the main 
sensor. It is possible that the F-4E(S) also has an Elint role, 
carrying electronic sensors in pods. 


Japan 

Another major Phantom operator, the Japanese Air Self- 
Defence Force (JASDF) purchased 140 licence-built 
Mitsubishi/MDC F-4E]s from 1973, of which about 96 


Below: Dai 306 Hiko-tai was the most recent FI Phantom unit 
to re-equip with F-15J Eagles, transferring its F-4EJ Kais to 
Dai 8 Hiko-tai during 1996/97. The Inuwashi (golden eagle) 
squadron marking is taken from the symbol of the local 
prefecture, the bird being a notable inhabitant of the 
mountains near to the base at Komatsu. 








F-4EJs from 111 in service have been upgraded by 
Mitsubishi for some $10 million each to F-4EJ Kai 
standard. This extends their multi-role capabilities through 
launch capability for radar-guided AIM-7E/F Sparrow as 
well as AIM-9L/P Sidewinder IR-homing AAMs, and 
Mitsubishi ASM-1/2 anti-ship missiles. In a two-part 
contract, new F-4EJ Kai avionics are built around Westing- 
house APG-66] radar upgrades, with Litton LN-39 first- 
generation laser-gyro INS, non-holographic Kaiser/VDO 
HUD, Hazeltine AN/APX-76 IFF, and Tokyo-Keki 
APR-6 radar-warning receiver; the second part of the 
contract includes a standard SLEP to 5,000 flying hours. 

Thirteen of the JASDF’s original 14 RF-4E tactical- 
reconnaissance fighters also received similar avionics 
changes, apart from the installation of Texas Instruments 
AN/APQ-172 nose radar in place of the original APQ-99, 
bringing them to RF-4E Kai standard. An additional $56 
million Mitsubishi upgrade contract involved converting 17 
of the remaining 28 F-4E]s as RF-4EJs, with an extra capa- 
bility to carry a Thomson-CSF sensor pod for electronic 
reconnaissance, derived from the ASTAC system fitted to 
French air force Mirage F1CRs, and a TRT radar altime- 
ter. F-4EJ Kai flight development started in July 1984, 
followed by initial deliveries from December 1989 and 
programme completion in 1995. 

Some 90 F-4EJ Kai Phantoms are now operated in 
mainly air defence roles by Dai 301 Hiko-tai in Dai 5 
Koku-dan at Nyutaburu, and Dai 302 Hiko-tai in Dai 83 
Koku-tai (Air Unit) at Naha, in Okinawa. F-4EJ Kais also 
equip the attack-tasked Dai 8 Hiko-tai at Misawa. Seven- 
teen upgraded JASDF RF-4EJs equip 501 Hikotai of the 
Teisatsu Kokutai (Tactical-Reconnaissance Unit) at 
Hyakuri, alongside 12 RF-4E/E Kais. Recent Japanese 
Defence Agency strength forecasts include 103 F/RF-4E]Js 
continuing in service through at least 2002. Eventual 


RF-4EJ sensor pods 


The TACER (tactical electronic reconnaissance) 
pod is a Thomson-CSF ASTAC Elint pod, which 
detects, locates and analyses all forms of radar, 
including maritime and airborne. Gathered data 
can be transmitted to a ground station by 
datalink. 


The TAC (tactical) pod is a photo- 
reconnaissance pod equipped with three 
cameras. These consist of a KS-153A for low- 
altitude photography pointing forwards and 
downwards, KA-95B for high-altitude work and a 
D-500 for low-/medium-altitude infra-red 
photography at night. 


replacement rests on the fortunes of the Mitsubishi F-2 
support fighter, and of the fighter-interceptor procurement 
plans, which include the FI-X indigenous replacement for 
the F-15] Eagle. 


Republic of Korea 

Having received 27 RF-4Cs, 92 F-4Ds and 103 F-4Es 
since 1969, South Korea remains one of the largest Phan- 
tom operators, and in 1989 the RoK Agency for Defence 
Development announced plans to upgrade the radar and 
avionics of 35 to 100 of its remaining 150 or so F-4D/Es 
and 25 RF-4Cs. In 1993, DASA submitted [CE-based 
proposals to South Korea for a requirement to upgrade 38 
RoKAF F-4Es for BVR air defence roles, for a reported 
cost of US$5-7.5 million each, according to radar fit. 
Similar proposals from Rockwell based on the Westing- 


Above and below: Dai 
501 Hiko-tai’s mixed 
fleet uses the survivors 
of the original camera- 
nosed RF-4Es, most of 
which have been 
updated to Kai standard, 
although they differ from 
the fighters by having a 
different nose radar. The 
aircraft have the 
rounded undernose 
camera fairing. 
Augmenting these are 17 
RF-4EJs - former F-4EJ 
fighters modified to 
carry podded sensors 
and with suitably altered 
rear cockpit displays. A 
datalink is also provided. 





The LOROP (long-range oblique photography) 
pod contains a single KS-146B camera, facing 
obliquely sideways through a window towards 
the rear of the pod. LOROP photography can 
achieve spectacular results with the camera 
platform standing off at long range from the 
target, but does require good weather. 
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Above: For over 30 years 
Phantoms have helped 
safeguard the 
sovereignty of South 
Korea. The ROKAF’s 
own fleet has grown 
through new 
acquisitions and 
transferrals of ex-USAF 
aircraft, These are from 
the first batch of 19 new- 
build F-4Es. 





Above: Despite the 
procurement of F-16s, 
around 60 F-4Ds form 
the main equipment of 
the 11th TFW. F-4Ds 
were delivered from ex- 
USAF stocks over a 20- 
year period, the last 
arriving in 1988. 
Although the aircraft 
can still pack a heavy 
punch, especially 
considering the low 
technological state of 
the North Korean forces, 
replacement is long 
overdue. 


Right: A hold-back cable 
secures a 17th TFW F-4E 
during engine runs. The 
F-4E is used by the 
ROKAF primarily for 
precision attacks using 
a variety of stores. 
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house APG-66 were also reportedly favoured in the 
same year. However, funding priorities of the F-16 
Korean Fighter Programme, plus F-X and KTX-2 
next-generation combat/trainer aircraft requirements, 
and RoK currency devaluations, have apparently kept 
major RoKAF F-4 upgrades on the back burner. 

So far, such upgrades seem to have been mainly 
limited to service life extension work undertaken by 
Korean Air Aerospace and other national companies. 
For all-weather weapons delivery, an initial batch of 
eight AN/AVQ-26 Pave Tack laser targeting pods was 
ordered in 1984 for 1987 delivery, at a cost of some 


US$50 million, and a number of RoKAF F-4s were 
modified for their operation. About 30 F-4Es are also 
being equipped to launch Lockheed Martin/Rafael 
1360-kg (3,000-lb) AGM-142 Raptor/Popeye 
TV/IIR-guided stand-off missiles with a maximum 
55-nm (102-km; 63-mile) range, following a $125 
million RoKAF order for 116 of these weapons in 
September 1997. 

In the mid-1990s, replacement was planned of 
RoKAF F-4s and Northrop F-5s by 120 or more next- 
generation F-X twin-turbofan multi-role long-range 
(1480-km/800-nm) combat aircraft costing some 3 
trillion won (US$4.16 billion) by 2007, but this process 
has been delayed by South Korea’s recent economic 
problems. Some replacements are expected, however, 
from continued F-16 procurement, and initial F-X 
service entry is now planned from around 2004-05. 
RoKAF Phantom units currently comprise the 110th 
and 151st Tactical Fighter Squadrons with 60 F-4Ds in 
the 11th Tactical Fighter Wing at Taegu, and the 
152nd and 153rd Tactical Fighter Squadrons (also 
possibly the 154th) with 55 F-4Es in the 17th TFW at 
Chongju. Eighteen RF-4Cs are also operated by the 
131st Tactical Reconnaissance Squadron of the 39th 


TR Group in the 10th TFW. 


Spain 

Phantom operations by the Spanish air force (Ejér- 
cito del Aire, or EdA) began in mid-1971 with the 
Mutual Defence Aid Program transfer of 36 F-4C(S) 
Phantom II multi-role fighters from the USAF’s 81st 
Tactical Fighter Wing at RAF Bentwaters, through the 
Peace Alfa programme. These aircraft equipped 
Escuadrones 121 and 122 of Ala 12 (12 Wing) at 
Torrejon air base until their withdrawal from EdA 
operational service in September 1990, The remaining 
33 of 40 then delivered (s/n C.12-01 to -40) were 
placed in open storage at Torrején, following their 
replacement by the EdA’s initial batch of 72 
McDonnell Douglas F/A-18A/B Hornets. 

In addition to the four extra F-4Cs for the EdA, a 
follow-up Peace Alfa Il programme in mid-1978 
included an initial batch of four ex-USAF RF-4C-28- 
MC Phantom IIs (s/n CR.12-41 to -44) from the 
363rd Tactical Reconnaissance Wing (TRW) at Shaw 
AFB, South Carolina. These aircraft featured extended 
nose sections housing a KS-91 forward-facing and four 
KS-87 oblique-mounted cameras, plus other sensors. 
An independent Reconnaissance Flight (Escuadrilla de 
Reconocimiento) was formed by the EdA to operate 
the RF-4Cs, which were supplemented in early 1989 
by another eight later-model ex-USAF RF-4Cs 





Inside the F-4F 









The front cockpit of the F-4F is typical of a 
1960s fighter. The circular display below the 
HUD is the radar scope, below which are 
important flight instruments (attitude 
indicator, altimeter, vertical speed indicator 


and radio compass). Note the RWR display to 
the right of the radar scope. 


The ‘coal-hole’ of the F-4F rear cockpit has 
repeat flight instruments and flying controls, 
although flying is made difficult by the 
extremely limited forward vision. The radar 
scope is covered by a hood, with radar 
controller on the right-side console. The RWR 
display is in a prominent position at eye level. 


McDonnell Douglas F-4F ICE Phantom II 
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Pitot head 
Glass-fibre radome 
Planar radar scanner 
Scanner tracking 
mechanism 

Cannon port with MIDAS 
flash suppressor 

Cannon barrels 

Hughes AN/APG-65 
radar equipment module 
Radar withdrawal rails 
ADF sense antenna 
Cannon ammunition 
magazine, 820 rounds 
Air conditioning system 
heat exchanger ram air 
intake 

osewheel leg door with 
UHF/VHF antenna 
Landing and taxiing 
ights 

Twin nosewheels, aft 
retracting 

Shock absorber leg strut 
Hydraulic nosewheel 
steering unit 

Nosewheel door 
elescopic boarding 
adder 

Forward fuselage semi- 
recessed missile 
carriage 
Electro-luminescent 
formation lighting strip 
(‘slime-light’) 
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34 


Avionics cooling air 
system, cabin 
conditioning on 
starboard side 
Canopy emergency 
release 
Kick-in boarding step 
Rudder pedals 
Control column 
Instrument panel shroud 
Windscreen panel 
Pilot's optical sighting 
unit 

Forward canopy, upward 
opening 

Starboard engine air 
intake 

Face blind ejection seat 
firing handle 

Pilot's Martin-Baker Mk 
H7 ejection seat 

Port side console panel 
with engine throttle 
levers 

Document stowage 
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Boundary layer diverter 
Boundary layer splitter 
plate 

Port engine air intake 
ntake front ramp with 
bleed air perforations 
Rear ramp door and 
ydraulic actuator 
Frazer-Nash missile 
carrier/ejector unit 
Liquid oxygen converter 
Avionics equipment 
racks 

Intake ramp bleed air 
spill louvres 
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45 


46 


Rear instrument and 
display console 
Fixed canopy centre arch 
and hinge mounting 
Starboard external fuel 
tank 


Above: The M61A1 Vulcan 


cannon of the F-4F is scabbed 
on to the under side of the 
nose, while the ammunition 
drum is lowered down for ;, 


maintenance through a 
hatch just forward of 
the nosewheel. The 
drum and feed system 


holds a maximum 
of 820 rounds of 


20-mm ammunition. 


°f 
























































Rear canopy, upward opening 
Weapons Systems Officer's 
WSO0's) ejection seat 

Ring laser gyro 

FF antenna 

Upper identification light 
Rear avionics equipment bay 
Control cable runs 

Fuselage No. 1 fuel cell, total 
internal fuel capacity 1855 
US gal (1545 Imp gal; 7025 
itres); all tanks fire- 
suppressant foam filled 





55 Engine bleed air supply to 


conditioning system 
56 Position of pressure 


refuelling connection on 


starboard side 
57 Engine starter cartridge 
housing 


58 Pneumatic system air bott 
59 Wing centre-section carry 


through 


60 Spar attachment fuselage 


main frame 
61 Formation lighting strip 


62 Engine intake centre-body 
fairing and angled drive te 


auxiliary gearbox 


63 Intake overpressure rotary 


spill duct 
64 Fuselage No. 2 fuel cell 


65 Flight refuelling receptacl 


open 
66 Starboard main 


undercarriage pivot mount 
67 Starboard wing integral ft 


tank 
68 Inboard slat hydraulic 
actuator 





Starboard leading-edge slat 
segments 

Fixed wing fence 

Outboard slat hydraulic 
actuator 

Slat mechanical linkage 
Forward oblique radar 
warning receiver (RWR) 
antenna 
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Vi61A1 Vulcan 

e F-4F is scabbed 

der side of the 

the ammunition 75 
red down for ;, 
2 through a 
rward of 
el. The 
2d system 
mum 

s of 
unition. 
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Rear canopy, upward opening 
Weapons Systems Officer's 
(WSO’s) ejection seat 

Ring laser gyro 

IFF antenna 

Upper identification light 
Rear avionics equipment bay 
Control cable runs 

Fuselage No. 1 fuel cell, total 
internal fuel capacity 1855 
US gal (1545 Imp gal; 7025 
litres); all tanks fire- 
suppressant foam filled 


55 Engine bleed air supply to 
conditioning system 

56 Position of pressure 
refuelling connection on 
starboard side 

57 Engine starter cartridge 
housing 

58 Pneumatic system air bottle 

59 Wing centre-section carry- 
through 

60 Spar attachment fuselage 
main frame 

61 Formation lighting strip 

62 Engine intake centre-body 
fairing and angled drive to 
auxiliary gearbox 

63 Intake overpressure rotary 
spill duct 

64 Fuselage No. 2 fuel cell 

65 Flight refuelling receptacle, 
open 

66 Starboard main 
undercarriage pivot mounting 

67 Starboard wing integral fuel 
tank 

68 Inboard slat hydraulic 
actuator 


Starboard leading-edge slat 
segments 

Fixed wing fence 

Outboard slat hydraulic 


actuator = 


Slat mechanical linkage 
Forward oblique radar 
warning receiver (RWR) 
antenna 
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Starboard navigation light 
Wingtip formation light 
Rear position light 

77 Wing tank fuel jettison 
Starboard drooping aileron, 
down position 

79 Spoiler panel, open 

80 Aileron flutter damper 

81 Aileron hydraulic actuator 
82 Ventral airbrake panel 


83 Starboard ‘blown’ flap, down 


position 

84 TACAN antenna 

85 No. 3 fuselage fuel cell 

86 Port General Electric J79- 
MTU-17A afterburning 
engine 

87 Engine accessory equipment 
gearbox 
















Afterburner fuel control unit 
AN/APR-36/37 radar warning 
receiver and analyser 

No. 4 fuselage fuel cell 
Immersed fuel pumps 

Fuel vent and feed system 
piping 

No. 5 fuselage fuel cell 

No. 6 fuselage fuel cell 
Rear fuselage/tailcone 
venting ram air intake 
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96 Tailcone joint bulkhead 
97 Three-spar fin torsion box 
structure 

Formation lighting strip 
Anti-collision beacon 
Stabilator feel system 
pressure head 


98 
99 
100 








Flush HF antenna 
Upper UHF/VHF antenna 

Tail navigation light 

Rudder horn balance 

Rudder 

Fuselage tank fuel jettison 
Rear oblique RWR antennas, 
port and starboard 

Hinged parachute door 
Brake parachute housing 
Port all-moving 
tailplane/‘stabilator’ 
Honeycomb trailing-edge 
panel, typical of all control 
surfaces 

Stabilator mass balance 
weight 

Stabilator multi-spar 
structure 
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Pivot mounting and sealing 
plate 

Rudder hydraulic actuator 
Stabilator hydraulic actuator 
Heat resistant all-titanium 
tailcone structure 

Runway emergency arrester 
hook, lowered 

Stabilator feel system 
balance mechanism 

Feel system pneumatic 
bellows 

Arrester hook jack and 
damper 

Variable-area afterburner 
nozzle 

Engine bay venting air spill 
duct 

Engine bay heat shroud 
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Afterburner ducting 
Afterburner nozzle actuators 
Rear fuselage semi-recessed 
missile carriage 

Port ‘blown’ flap 

Flap blowing slot 

Flap emergency actuating 
pneumatic cylinder 

Ventral airbrake jack 

Flap hydraulic jack 

Port spoiler panel, 
hydraulically actuated 
Aileron hydraulic actuator 
Port drooping aileron 

Port wing tank fuel jettison 
Dihedral outer wing panel 
Rear position light 

Wingtip formation light 

Port navigation light 





150 


15 


152 
153 


54 
55 


156 
57 
58 
59 
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163 
164 
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168 


169 
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Forward oblique RWR 
antenna 

Outboard leading-edge 
slat segment 

Slat hydraulic actuator 
Outer wing panel hinge 
joint, fold system de- 
activated on land-based 
aircraft 
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143 
144 


145 Port mainwheel 

146 370-US gal (308-Imp 
gal; 1402-litre) external 
fuel tank 

147 Outboard ‘wet’ wing 
pylon 

148 Inboard leading-edge 


slat segment 
Inboard slat hydraulic 
actuator 
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Outboard wing pylon hard- 
point 

Main undercarriage leg pivot 
mounting 

Hydraulic retraction jack 
Port ventral airbrake panel, 
open 

Machined rear spar 

Main undercarriage wheel 
bay 

Hydraulic reservoir 
Hydraulic accumulator 

Port wing integral fuel tank 
Two-spar torsion box wing 
tank structure 

Inboard pylon hardpoint 
Fixed inboard leading-edge 
segment 


138 










600-US gal (500-Imp gal; 
2273-litre) centreline external 
fuel tank 

Inboard wing stores pylon 
Missile carriers/launch rails 
AIM-9L/M Sidewinder air-to- 
air missiles - 

AN/ALE-40 chaff/flare 
launchers, mounted on rear 
of inboard pylon 

AIM-120 AMRAAM air-to-air 
missile, four fuselage 
stations 

Cannon installation, shown 
separately for clarity 
Ammunition feed and 
cartridge case return chute 
M61Ai Vulcan six-barrelled 
20-mm rotary cannon 































F-4EJ Kai programme 

140 F-4EJs were procured by the JASDF, 
have been quoted) were upgraded to F-4E 
302 and 306), each with a unit establishm 
flew on 17 July 1984, and the first produc 
addition to the extensive avionics update, 
programme also included a thorough struc 
which extended the Phantom's fatigue life 
F-4EJ Kai can serve well into the 21st cen 
Mitsubishi F-2 or the new FI-X indigenous 
by procurement of FI-X. 


Self defence 
A key part of the F-4EJ Kai conversion is the upgrade of the RWR system to J/APR-6 standard. This 
is based on the J/APR-4 fitted to the F-15J, and displays threats in graphic and alphanumeric forms. 
The Kai is also able to carry the AN/ALO-131 jamming pod, from either a wing pylon or in a forward 
Sparrow missile bay. For self defence against aircraft the F-4EJ carries either AIM-9 Sidewinders or 
the Mitsubishi AAM-3, the latter an indigenous development based on the AIM-9 body. 


Anti-ship armament 

Officially known as ‘anti-landing craft missiles’, 
two forms of anti-ship missiles are available to the 
F-4EJ Kai. The first is the ASM-1C, which employs 
inertial midcourse guidance and active-radar 


terminal guidance, while ASM-2 (as seen on this —. 
aircraft) has imaging infra-red guidance in the apal ss 1 
j terminal phase. Both are based on the same body, laa 
} but the ASM-2 can be distinguished by having an posture. 
electro-optical seeker head with yellow-tinted ita» ‘ 
window, as opposed to a solid dielectric seeker theretorfe ¢ 
head. Furthermore, the ASM-2 is powered by a is bos gir 
small turbojet, as opposed to solid rocket i phe i 


propellant, and consequently has a small air intake 
mounted between the lower wings. 


Mitsubishi/McDonnell 
Douglas F-4EJ Kai 

Dai 8 Hiko-tai 

Dai 3 Koku-dan 

Misawa AB, Japan 


Having flown in the FI (fighter interceptor) role for 
many years, the Japan’s Phantom fleet was 
handed a new role in 1996/97, when one squadron 
was established in the FS (fighter support) role, 
charged with ground attack and anti-shipping 
missions. In this role the squadron partners two 
other units (Dai 3 and Dai 6 Hiko-tai) equipped 
with the ageing Mitsubishi F-1. The latter type is j 
to be replaced by the F-2, but none of the new fiat fe 
fighters has yet been ordered to replace the : Chee g 
FS-tasked F-4EJs. A follow-on order is likely, 
although by no means certain due to the high 
price of the F-2. Similarly, no plans have yet been 
announced concerning the replacement of the 
JASDF’s remaining two FI squadrons of Phantoms 
or the single reconnaissance Phantom unit. 





















Fire control radar : 
From the standpoint of avionics, the Kai modification centres arou 
Grumman (Westinghouse) APG-66J radar in place of the old West 
much lighter and smaller, but offers a considerable improvement 
the radar fitted to the F-16, the APG-66J consists of six line-replac 
maintenance. It offers 10 operating modes covering the whole rar 
requirements, and includes a sea-search option for the anti-shippi 
employ frequency-hopping to reduce vulnerability to countermeas 
the radar has a 74 x 48-cm (29.1 x 18.9-in) planar array antenna, wv 
elevation and azimuth. Installed weight (in its F-16 version) is 118. 
an AN/APX-76 IFF set. 


eon eee ce ities aes eS ads 
* © 

Air-to-air weapons 
F-4EJs were delivered with Sparrow/Sidewinder capability, and the Kai continues to 
use these missiles in AIM-7E/F and AIM-9P/L forms. Mitsubishi AAM-3s are now 
routinely carried, superseding the Sidewinder. Despite the adoption of the true look- 
down/shoot-down APG-66J radar, there have been no plans announced to acquire a 
modern BVR missile to replace the Sparrow. However, procurement of the 
AMRAAM-class AAM-4 seems likely. 
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F-4EJ Kai programme 

140 F-4EJs were procured by the JASDF, and of those around 90 (figures of 86, 91 and 96 
have been quoted) were upgraded to F-4EJ Kai standard for service with three squadrons (301, 
302 and 306), each with a unit establishment of 22 aircraft. The first Kai conversion (07-8431) 
flew on 17 July 1984, and the first production aircraft entered service on 1 December 1989. In 
addition to the extensive avionics update, which encompasses 47 new items, the Kai 
programme also included a thorough structural SLEP (service life enhancement programme) 
which extended the Phantom’s fatigue life from 3,000 to 5,000 hours. This ensures that the 
F-4EJ Kai can serve well into the 21st century. Replacement is likely to come in the form of the 
Mitsubishi F-2 or the new FI-X indigenous air superiority fighter, or indeed by F-15Js displaced 
by procurement of FI-X. 


Fighter Support mission 

Japan's forces are limited by 
constitution to a strictly defensive 
posture. The FS mission (ground and 
maritime attack in all but name) is 
therefore subject to close scrutiny, and 
is restricted to weapons that can be 
used against forces directly threatening 
the Japanese homeland. 


Fuel 

In addition to the standard internal capacity of 
1,855 US gal (7022 litres), the F-4EJ Kai can 
carry both wing tanks or a centreline tank. The 
latter is usually a 610-US gal (2310-litre) tank as 
developed for the F-15J. This is stressed to 
higher g loads than the previous tank. 


Markings 


F-4 Phantom II 


Japan’s Phantoms 

The JASDF procured 140 F-4EJs to 
augment the F-104J on air defence duties. 
The aircraft were completed without much 
of the air-to-ground equipment fitted to 
USAF F-4Es, and inflight refuelling 
capability was deleted, although this was 
restored later for compatibility with USAF 
KC-135s. In order to reduce cost and 
weight, the aircraft were built without the 
F-4E's slatted wing, but were otherwise 
similar structurally. A high Japanese 
equipment content was specified, 
including J/APR-2 radar warning receivers. 


External differences 

The principal external addtions of the 
Kai-modified aircraft are the twin aft-facing 
antennas on the fin tip for the RWR 
system, with similar forward-facing 
antennas on the wingtips. A large blade 
aerial for the Magnavox AN/ARC-164 UHF 
radio is mounted mid-spine, while another 
large blade is situated on the nosewheel 
door. Finally, the new radome, although of 
similar shape to the previous unit, has 
lengthwise strengthening strips added. 





This aircraft carries the black panther insignia of Dai 8 Hiko-tai, and 
yellow/black flashes applied to the intakes for the 1999 JASDF Tac Meet. It 
wears the standard two-tone grey camouflage similar to that worn by F-15Js. 
This has lighter grey undersides and darker above, subtly demarcated along 
the lower fuselage side. Upper wing and tailplane 

surfaces have the lighter shade around the 
edges, again demarcated by a wavy line. 






Fire control radar ; 
From the standpoint of avionics, the Kai modification centres around the adoption of the Northrop 
Grumman (Westinghouse) APG-66J radar in place of the old Westinghouse APQ-120. The new radar is 
much lighter and smaller, but offers a considerable improvement in performance and reliability. Based on 
the radar fitted to the F-16, the APG-66J consists of six line-replaceable units for swift replacement and 
maintenance. It offers 10 operating modes covering the whole range of air-to-air and air-to-ground 
requirements, and includes a sea-search option for the anti-shipping mission. Several of the modes 
employ frequency-hopping to reduce vulnerability to countermeasures. Operating in |/J-band (8-20 GHz), 
the radar has a 74 x 48-cm (29.1 x 18.9-in) planar array antenna, which can scan through 120° in both 
elevation and azimuth. Installed weight (in its F-16 version) is 118.6 kg (261.5 Ib). The F-4EJ Kai also has 
an AN/APX-76 IFF set. 
















oe iia yl ne = er Powerplant 
= wae - Power is provided by two General Electric J79-GE-17 
turbojets, licence-built by IHI. Rated at 79.6 kN (17,900 
lb) thrust in afterburner, the J79 is a single-shaft engine 
with a three-stage turbine driving a 17-stage 
compressor. Length is 5.30 m (17 ft 4% in). 
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As with the USAF, the US Navy uses 
surplus Phantoms as full-scale aerial 
targets for missile and fighter tests, 
operating either manned or 
unmanned, depending on the nature 
of the test. ne drone operations — 
are based at NAS Point Mugu with 
the NWTS-PM ‘Bloodhounds’. The 
QF-4N fleet, three of which are seen 
here, is slowly being consumed by 
missile tests, necessitating the 
conversion of F-4S Phantom 
airframes. 


Turkey’s RF-4E fleet 
contains aircraft 
delivered from new and 
ex-Luftwaffe machines. 
This is the last of the 
new-build aircraft, seen 
in the standard THK 
‘jungle’ camouflage 
which is also gradually 
being applied to the ex- 
German aircraft as they 
pass through overhaul. 


(CR.12-45 to -52). Bought from a US$20.3 million 
MDAP contract, and formerly flown by the 123rd TFW of 
the Kentucky Air National Guard, the second batch of 
RF-4Cs was fitted with smoke-free General Electric 
J79-15E turbojets, and allowed the EdA to expand its tacti- 
cal reconnaissance flight to become Escuadrén 123 of Ala 
12 at Torrején de Ardoz, Madrid. 

Delivery in October 1995 of six more ex-USAF RF-4Cs 
(CR.12-53 to -58), this time from the 192nd Tactical 
Reconnaissance Squadron of the Nevada ANG at Reno, 
resulted in replacement of the EdA’s first photo-Phantoms, 
leaving 14 aircraft on establishment in Esc 123 at Torrej6n. 
Additional equipment in the third-batch RF-4C deliveries, 
including Have Quick digital UHF/VHF communications 
radios, Itek AN/ARL-46 RWRs, Tracor AN/ALE-40 


Spain's 14 RF-4Cs have 
been upgraded (under 
project SARA) with new 
radar and GPS 
navigation, to make 
them among the most 
capable of surviving 
photo-Phantoms. 
Delivered from the US 
Air National Guard in 
two-tone grey, the 
aircraft now all weara 
lighter grey scheme. 
Note that, even when 
refuelling from the EdA’s 
drogue-equipped Boeing 
707s with the IAI- 
designed probe, the 
spine-mounted boom 
receptacle is open. 


chaff/flare dispensers and AIM-9L Sidewinder AAM 
capability, was standardised throughout the EdA Phantom 
fleet. In late 1996, further upgrades were announced for 
these aircraft, including Texas Instruments AN/APQ-172 
terrain-following radar, ring laser-gyro INS, plus provision 
for inflight-refuelling nose probes, and continued operation 
of its photo-Phantoms is currently planned by the EdA 
until at least 2010. 


Turkey 

As a large-scale Phantom operator, from eventual deliv- 
eries and NATO transfers of some 233 F-4Es and 55 
RF-4Es acquired from August 1974, the secular Muslim 
Turkish government reached preliminary agreement in 
August 1995 with the Lahav Division of the state-owned 








This quintet of F-4Es is from 7 AJU at Erhag. Following a 
major reshuffle of Phantoms within the THK, both 

7 AJU and 1 AJU (Eskisehir) each have a fighter-bomber 
squadron, an interceptor squadron and one with RF-4Es. The 
fighter-bomber squadron at Erhag is 171 Filo. 


Israel Aircraft Industries to upgrade to Phantom 2000 
standards some 54 of about 144 Turkish air force (THK) 
F-4Es then in service. This would involve the installation, 
mostly in Israel, over a five-year period of new radar, 
digital avionics, ECM systems and weapons. Further nego- 
tiations became stalled because of Turkish demands for a 
greater workshare, plus funding problems, but these issues 
were mainly resolved by late 1996, when IAI was autho- 
rised to offer US$430 million state-backed guarantees for 
private-sector loans to cover the proposed US$574 million 
programme, together with agreement to upgrade only the 
first 26 F-4Es in Israel. Kits for upgrading the remaining 28 
THK F-4Es would then be supplied by IHI Lahav for 
incorporation at the THK’s Air Supply and Maintenance 
Centre, Eskisehir, to provide a high proportion of offset 
contracts for Turkish industry. Procurement was also 
envisaged by Turkey of Rafael Popeye heavy TV-guided 
stand-off ASMs from an additional US$50 million contract, 
to arm its upgraded F-4s. 

Work was scheduled to begin in Israel on the first two 
THK F-4s in July 1996 to ond their service lives by 
another 15 years or more. Political and financial complica- 
tions, however, meant that it was not until 6 December 
1996 that IAI, in conjunction with Elbit, Elisra, El-Op and 
Elta, received its biggest-ever foreign contract — a 
US$632.5 million six-year Phantom 2000 upgrade deal 
with the National Defence Ministry in Ankara. Gained in 
the face of strong competition from DASA’s F-4F ICE and 


Rockwell International projects, the contract also included 
support and test equipment, spares, technical documenta- 
tion and training for pilots and technicians. 

Provision for the supply of up to 35 Popeye ASMs was 
reported from Israel’s Rafael Armament Development 
Authority via a discrete US$100 million programme, with a 
unit cost of around US$1 million. A joint-venture agree- 
ment was also reached for assembly in Turkey of the 
scaled-down and shorter-range 1130-kg (2,490-lb) Popeye 
II (Have Lite) version by Roketsan and Mikrodalga 


Elektronik (MIKES) from a US$200 million contract, if 


selected, to arm THK F-16s. 
In the two-part F-4E upgrade programme, structural 
work is beginning with Programmed Depot Maintenance 


An F-4E from 171 Filo 
prepares to drop Mk 82 
bombs. The Israeli-led 
upgrade programme 
currently under way 
greatly enhances the 
F-4E’s combat capability 
in both air-to-air and air- 
to-ground operations. 


The USAF grey colour 
scheme is retained by 
the two squadrons flying 
on air defence duties. 


Ex-Missouri ANG 
aircraft even kept their 
shark’s mouth markings. 





Above: The ‘Rhino’ is 
still a common sight in 
the New Mexico desert, 
where the USAF trains 


Luftwaffe pilots on F-4Fs. 


The 20th Fighter 
Squadron is attached to 
the 49th Fighter Wing. 


Seen taxiing at the 20th 
FS base at Holloman 
AFB, New Mexico, this 
‘celebrity’ Phantom is 
the YF-4J operated by 
NWTS-PM as an 
ejection seat testbed. 
The aircraft was built as 
an F-4B, but was one of 
three converted in the 
mid-1960s to YF-4J 
standard. 


Right: Phantoms for hire 
- Marconi at Mojave has 
four F-4Ds which are 
leased from the USAF, 
and in turn leased out 
for test operations, 
notably to the US Navy. 
This aircraft is seen 
testing DASA’s towed 
radar decoy. 


78 


(PDM), comprising inspection, treatment and/or replace- 
ment of components from on-condition assessments. This 
also includes a structural life extension programme to 
achieve at least another 20 years of operation, plus 
complete aircraft rewiring. Although the new avionics will 
be broadly based on the IDF/AF’s Phantom 2000, several 


detailed changes are being made in Elbit’s Turkish pack: 
to meet specific THK requirements. The upgraded Turkish 
aircraft is dubbed the Phantom 0 

In some respects, including the ‘glass’ cockpit displays, 
the THK Phantom upgrade is more advanced than the 
IDF/AF version, with a high-performance Elta Electronics 
EL/M-2032 radar developed for the IAI Lavi, instead of the 
originally proposed Norden APG-76. Other equipment 
includes El-Op wide-angle HUD, Astronautics air data 
computer, plus Elisra SPS-1000 and Elta passive/active 
electronic warfare sub-systems. Elbit Systems is responsible 
for overall avionics integration. Work is now in progress on 
the first of 26 Phantoms being upgraded in Israel by IAI’s 
Lahav Division at Ben Gurion International Airport, Lod, 
to where the first two THK F-4Es flew in February 1997. 
First flight of the prototype THK Phantom 2020, lasting 55 
minutes in the hands of IAI test-pilot Adi Benaya, took 
plac&two months ahead of schedule on 11 February 1999, 
and initial deliveries are due to follow a year later. 

In March 1999, Lockheed Martin and Israel’s El-Op 
were competing for a US$40 million contract to upgrade 
the tactical reconnaissance capabilities of the THK’s 42 
remaining RF-4Es, from the direct purchase of new long- 
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range oblique photography (LOROP) and sensor systems. 
In addition to earlier RF-4 procurement and NATO trans- 
fers, Turkey received 46 former Luftwaffe RF-4Es from 
Germany from April 1993, including 16 for use as spares. 
Twenty of the 30 scheduled for further service underwent a 
refurbishment programme from MBB at Ingolstadt prior to 
delivery. 

Some 140 F-4E and 39 RF-4E Phantoms are currently 
operated by the following Turkish air force units: 


1 Ana Jet Us (AJU, or Jet Air Base), Eskisehir (1st Tactical Air Force) 
111 Filo ‘Panter’ fighter-bomber attack F-4E 
112 Filo ‘Seytan’ all-weather interception F-4E 


113 Filo ‘Isik’ tactical reconnaissance RF-4E 
3 Ana Jet Us, Konya (1st Tactical Air Force) 

131 Filo ‘Ejder’ fighter-bomber attack F-4E 
132 Filo ‘Hanger’ fighter-bomber attack F-4E 
7 Ana Jet Us, Erhag-Malataya (2nd Tactical Air Force) 

171 Filo ‘Korsar fighter-bomber attack F-4E 
172 Filo ‘Sahin’ all-weather interception F-4E 
173 Filo ‘Safak’ tactical reconnaissance RF-4E 


United States 

The last F-4G Wild Weasels of the USAF’s 561st Fighter 
Squadron were formally retired at Nellis AFB, Nevada on 
26 March 1996 (although they occasionally became 
airborne until June of that year). As such, Phantoms are no 
longer included in the active aircraft inventories of either 
the USAF or the USN, although both services still fly F-4s 
in the form of converted QF-4 remotely-controlled pilot- 
less target drones. Taken from long-term AMARC storage 
at Davis-Monthan AFB, Arizona, the Phantoms have 
remote control equipment installed for missile and weapon 
development programmes. More than 30 F-4Ns converted 
to unmanned QF-4Ns by the USN at NADEP Cherry 
Point, North Carolina, from the mid-1980s, are now being 
followed by an initial batch of 10 later QF-4S versions, 
with more to follow in FY 2000. All QF-4s are equipped 
for both manned and pilotless operation. 

In late 1991, the USAF began a similar Phantom drone 
conversion programme with a contract to Tracor Flight 
Systems at Mojave, California for 10 pre-production QF-4s 
modified from RF-4Cs and F-4E/Gs, followed by 36 each 
QF-4G conversions from one-year options in FY95 and 





FY96, plus 24 in FY97, costing a total US$90.8 million. 
Tracor — now a UK GEC group subsidiary of Marconi 
North America — received a follow-on USAF contract in 
mid-1998 for 12 more QF-4G conversions, to cost US$8.3 
million. Five one-year options exist for 12-36 more per 
year by 2005, for a maximum total of 192, according to 
USAF requirements, costing up to US$102 million. Deliv- 
eries from the new contract started to Tyndall AFB, Florida 
in mid-1999, at one per month, and could increase overall 
QF-4 drone conversions to over 330. Marconi also flies a 
few F-4Ds in civilian markings under contract to the US 
defence industry in support of trials, while the first civilian- 
owned ‘warbird’ Phantom has appeared on the US register 
in the hands of the Collings Foundation. 

Even in the United States, the Phantom is still 
performing useful work, and only in Britain has the type 
been retired from service completely. The upgrade works, 
notably those undertaken by Greece and Turkey, will see 
the loved and respected ‘Rhino’ in the skies for many more 
years. John Fricker 
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Top: This QF-4E drone 
launches an IR flare. As 
well as providing targets 
for missile tests, the 
82nd ATRS fleet is also 
used to conduct the 
evaluation of 
countermeasures. 


Above: The QF-4E was 
the first Phantom 
version to be operated 
by the 82nd ATRS, the 
first aircraft being 
accepted on 31 October 
1995. 


Below: A QF-4E 
approaches the Tyndall 
‘droneway’ under 
NULLO (Not Under Live 
Local Operator) flight, 
having successfully 
survived a missile shot 
during ECM pod tests. 
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Egypt 


al-Quwwat al-Jawwiya 
ll-Misriya 


In support of the peace process between 
Egypt and Israel in 1978, then-US President 
Jimmy Carter offered to sell American jet 
fighters to Egypt. President Sadat turned 
down an initial offer of Northrop F-5E/Fs and 
asked for more advanced aircraft. During 
the summer of 1979 final negotiations were 
made leading to the supply of F-4E Phantom 
lls to Egypt. The US package included 35 
F-4Es, 350 AIM-9 Sidewinders and 70 
AIM-7 Sparrow air-to-air missiles, 500 
AGM-65A TV-guided Maverick air-to-ground 
missiles, assorted free-fall weapons, plus a 
substantial supply of spare parts and 
support systems. The Phantoms offered 
were from production blocks 32-36 which 
had been ordered by the USAF in 1966/67 
and delivered in 1968 and 1969. 

Under Operation Peace Pharaoh, 35 
F-4Es were withdrawn from USAF 
squadrons and delivered to Egypt. The first 
batch of F-4Es was taken from the 31st 
Tactical Fighter Wing, Homestead, Florida, 
and arrived in Egypt in early September 
1979. President Carter ordered rapid 
delivery so that the aircraft could participate 
in the 6 October 1979 National Military Day 
celebration in Cairo, to highlight the new 
Egyptian-US relationship. The delivery of the 
F-4Es to Egypt was an important event. It 
demonstrated that Egypt was on an equal 
level to Israel in American eyes. During the 
War of Attrition (1969-70) and Ramadan War 
(1973) the Phantom had been known and 
hated by Egyptians as a symbol of Israeli 
airpower and aggression. 

The Phantoms formed the 222 Regiment 
(wing), which included the 76th and 88th 
Squadrons at Cairo West air base. EAF 
pilots and navigators with experience on a 
wide variety of MiGs, Sukhois and other 
Russian-built aircraft conducted a hurried 
conversion course at George AFB, 
California, to learn to fly the F-4E Phantom II 
with additional training provided in Egypt by 
both US and Egyptian instructors. 

Maintenance of the complex and 
sophisticated F-4E was a challenge for 
crews with experience on the more basic 


Germany 


Luftwaffe 


The F-4F Phantom still forms the backbone 
of the Luftwaffe’s air defence force, 26 
years after it entered service. Germany 
originally ordered 175 F-4Fs, and these 
were delivered from 1973. The Luftwaffe 
later augmented these F-4Fs with 10 F-4Es 


The name of Germany’s most 
famous pilot, Manfred von 
Richthofen, is allocated as an 
honour title to JG 71, and marked by 
a script ‘R’ on the unit’s F-4F ICEs. 
During the 1980s the wing hada 
secondary ground attack tasking, 
but this was dropped on 1 July 1988. 


Egyptian Phantoms wear a four- 
digit EAF serial on the nose, and 
retain their USAF serials on the fin. 
The aircraft at right is seen ona 
ferry flight back to the US for 
overhaul, hence the deletion of 
national insignia. 


Russian systems. This was made more 
challenging by the rapid introduction of the 
aircraft, delivery of used ex-USAF Phantoms 
and a wide variety of unfamiliar support 
equipment. Initially, Egyptian support 
personnel had difficulty maintaining the 
complex F-4s. However, USAF teams 
overhauled the aircraft and provided 
additional training to EAF support crews. 
As EAF maintenance teams and aircrew 
gained additional experience with the 
Phantom, the situation improved. Even so, 
the F-4 Phantom was never as popular with 
EAF aircrew or support personnel as the 
simpler and more manoeuvrable MiG-21 or 
irage 5. Major Ahmad Atif, an EAF pilot 
who claimed an Israeli Phantom in air 
combat while flying a MiG-21, witnessed 
he arrival of the first F-4 at Cairo West in 
September 1979. When President Sadat 
asked the Major what he thought of the 
Phantom, Atif replied, “Excellent bird, but it 
manoeuvres like a loaded truck, Mr. 
President.” Atif later flew the Phantom and 


for Stateside conversion training. The 
Luftwaffe had received the first of 88 recce- 
configured RF-4Es two years earlier, but 
hese were withdrawn from use in 1993, 
and were replaced by redundant ex- 
Marineflieger Tornados. The F-4F Phantom 
initially equipped two Jagdbombergesch- 
wader (fighter-bomber wings) and two 
Jagdgeschwader (fighter wings) in German 
service, but the aircraft was due to be 
retired from the fighter-bomber role in 1990, 
by which time the Panavia Tornado force 
was complete. 

The withdrawal of the Phantom from the 
fighter-bomber role saw JBG 36 re- 
designate as JG 72, though JBG 35 initially 
retained its ground attack tasking, losing 
this and becoming JG 35 on 1 January 
1994. Although scheduled to become 
JG 73, the F-4F unit remained at Pferdsfeld 
and did not join the MiG-29-equipped unit 
which had been re-designated as JG 73 at 
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commanded the Regiment. 

With the EAF, the Phantom has fulfilled 
the important multi-role mission. The 
Phantom performs the all-weather, beyond 
visual range intercept mission with its radar 
and AIM-7 Sparrow radar-guided air-to-air 
missiles, and can carry a wide range of air- 
to-ground weaponry which includes free-fall 
bombs, AGM-65 Maverick and GBU-15 TV- 
guided weapons. The F-4 started the 
transition from a nearly all-Russian force to 
an air arm today composed of nearly 200 
American F-16s, dozens of French Mirages 
and smaller numbers of surviving Chinese 
F-7 and Russian MiG-21 fighters, plus a 
wide range of support and training aircraft 
from many nations. 

The Phantom has now served with the 
EAF for 20 years, and the surviving aircraft 





Preschen on T June 1993. On 1 October, 
the MiG-29 JG 73 moved to Laage, and on 
the same day JG 35 was re-designated 
JG 73, but remained at Pferdsfeld. This left 
JG 73 operating two aircraft types from two 
bases, with two Staffeln of Phantoms in the 
West, and one of MiG-29s in the East. The 
F-4 element was reduced to a single staffel 
in 1996, before finally joining the MiG-29s of 
JG 73 at Laage in 1997. The reorganisation 
left the Phantom fighter wings distributed 
slightly unevenly within the Luftwaffe’s two 
regional Luftwaffenkommando. 
Luftwaffenkommando Nord controlled JG 
72 at Hopsten and JG 73 at Laage as part of 
3. Luftwaffendivision, and JG 71 at 
Wittmundhaven as part of 4. Luftwaffen- 
division. The only F-4 outfit within 
Luftwaffenkommando Sid was JG 74 at 
Neuberg, forming part of 2. Luftwaffen- 
division. 

Some 110 of the F-4Fs have undergone a 





have seen heavy use in the harsh, sandy 
Egyptian environment. These aircraft are 
more than 30 years old and the EAF fleet 
has dwindled to less than 30 aircraft that are 
nearing the end of their service lives. At 
times, the EAF has considered selling off its 
fleet of F-4s and replacing them with a more 
modern long-range multi-role fighter, since 
they have become expensive to maintain 
and operate. However, the EAF is still 
evaluating opportunities to upgrade its fleet 
of F-4s to follow the examples set by Japan, 
Germany, Turkey, Israel and Greece. 

Initially, EAF Phantoms carried the 
standard USAF green and tan paint scheme, 
but during depot overhaul they were 
repainted with two-tone grey scheme with 
orange tail and fin stripes and Arabic 
numerals. Lon Nordeen 


major upgrade (the KWS or ICE 
programme), completed in 1998, with the 
remaining 37 F-4F survivors receiving a less 
comprehensive navigation system upgrade. 
The full-standard F-4F ICE aircraft equip 
both staffeln of Jagdgeschwader 71 
‘Richthofen’ at Wittmund, and of Jagd- 
geschwader 74 ‘Mdlders’ at Neuburg. They 
also equip the first and second staffeln of 
JG 72 ‘Westfalen’ at Hopsten, though this 
wing's third staffel uses non-ICE aircraft for 
‘Europeanisation’ and for the final phase of 
operational training for aircrew returning 
from Holloman AFB in New Mexico. 

The Luftwaffe traditionally trained its 
new Phantom aircrew in the USA with the 
1. DtLwAusbildungsstaffel (1st GAFTS), 
which formed part of the 35th Tactical 
Fighter Wing at George AFB operating 
within the 20th TFTS. This used some F-4Fs 
in full German camouflage, but with US 
national markings, and USAF tailcodes and 














Below: The current JG 73 ‘Steinhoff’ originated as JBG 35, an F-4F ground 
attack wing at Pferdsfeld. In 1997 it moved to Laage as JG 73, losing one 
squadron of Phantoms in the process but having already acquired a 
squadron of MiG-29s, and a primary air defence role. Original plans called 
for the new wing to be based at the ex-Soviet MiG-29 base at Falkenberg. 





Below: JG 74’s two squadrons provide air defence for the southern region of 


Germany from Neuberg. The unit received the title ‘MGlders’ on 23 


November 1973 to honour the famous Spanish Civil War/World War I pilot, 


regarded by many as the father of modern fighter tactics. 


serials, augmented and later replaced (by 
1978) by 10 specially purchased F-4Es. This 
freed up the F-4Fs for reallocation to front- 
line units in Germany. On the inactivation of 
the 35th FW in May 1992, the 1st GAFTS 
re-designated as the 9th FS and transferred 
to the 49th FW at Holloman AFB, New 
Mexico. The unit then became the 20th FS 
‘Silver Lobos’ on 30 July 1993 when its 
original designation was taken over by one 
of the incoming F-117 squadrons from 
Tonopah's disbanding 37th FW. 

The effective reduction of the Luftwaffe 
Phantom force by one Staffel (the second 
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Taxiing past the RAF’s hangars at 
Goose Bay, Labrador, this F-4F ICE 
displays JG 72’s rampant horse 
badge, inherited from JBG 36. 
Luftwaffe aircraft are deployed to 
Goose Bay for low-level training 
during the summer months. 


JBG 35 squadron did not become part of 
JG 73) reduced the pressure on F-4F 
numbers, while the withdrawal of the 
USAF's F-4Gs and remaining ANG F-4Es 
made the 20 Holloman-based F-4Es 
(including some USAF-owned airframes 
augmenting the seven surviving ‘Luftwaffe 
F-4Es') increasingly difficult to support. The 
F-4Es were therefore replaced by F-4Fs, the 
irst nine of which were flown out to 
Holloman on 16 January 1997, with eight 
more in April, and the remainder later in the 
year. The Phantom training squadron now 
‘orms part of the Taktisches 
Ausbildungskommando USA, which parents 
both F-4 and Tornado conversion and 
tactical training. As the Ausbildungsstaffel 
F-4, the squadron now undertakes a greater 
proportion of the F-4 training syllabus than 
ever before, and has a strength of some 24 
F-4Fs, usually including eight |CE-modified 
aircraft. 

Back in Germany JG 73 ‘Steinhoff’ also 
uses the basic, non-ICE Phantom, since it 
operates in conjunction with the Luftwaffe’s 
MiG-29s, which makes AIM-120 AMRAAM 
compatibility less vital. German F-4 
Phantoms are scheduled to be replaced by 
the new Eurofighter from 2002, with JG 73 
becoming the first Eurofighter wing, 
followed by JG 74, JG 71 and finally JG 72 
in about 2010. Jon Lake 





WTD 67 has operated several 
Phantoms over the years. This is 
the first ICE conversion, seen 
landing with a DASA-developed 
sensor pod and with the rear 
cockpit filled with test equipment. 
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Greece 


Elliniki Polimiki 
Aeroporia 


In total, 121 Phantoms have been delivered 
to the Elliniki Polimiki Aeroporia (EPA, 
Hellenic Air Force), the survivors of which 
are flown by four Mires, or squadrons. From 
May 1974 until mid-1976 36 F-4Es, all from 
FY 1972 production, were delivered to the 
EPA under codename Peace Icarus. !n April 
1974 339 Mira, nicknamed ‘Ajax’, at 117 
PM Andravida, became the first Phantom 
squadron, converting from the F-84F 
Thunderstreak. Besides the all-weather 
interception (AWI) role, the 339 Mira is also 
tasked with operational conversion to the 
F-4 in the Sminos Metekpedefsis ston Tipo 
(SMET, Type Conversion Flight). Also based 
at Andravida, the 338 Mira ‘Aris’ started to 
convert to the F-4E in 1975. Here the F-4Es 
replaced the Thunderstreak in the Fighter- 
Bomber Attack (FBA) role. In June 1976 two 
additional F-4Es of FY 1974 production were 
delivered to the EPA as attrition 
replacements. From May to December 
1978 a second Phantom batch, comprising 
18 F-4Es and eight RF-4Es was delivered. 
The F-4Es all went to 337 Mira ‘Fantasma’ 
at 110 PM Larisa to replace the F-5A/B in 
the interception role. The second-batch 
F-4Es were all from FY 1977 production and 
were fitted with the TISEO (Target 





Half of Greece’s original batch of 
eight RF-4Es continues to serve 
with 348 Mira. Unlike the ex- 
Luftwaffe machines, the aircraft are 
fitted with Zeus radar warning 
receivers. 


Identification System, Electro-Optical) 
mounted in the root of the port wing. After 
a few years, the EPA began to make more 
use of this sensor in the FBA role of 338 
Mira, so all TISEO-equipped F-4Es of 337 
Mira were switched with the FY 1972 F-4Es 
of 338 Mira. Originally, the EPA F-4Es were 
delivered in the four-tone South East Asia 
(SEA) ‘jungle’ camouflage. However, as this 
scheme was not found compatible with the 
AW/I task, the F-4Es of 337 Mira at Larisa 
and 339 Mira at Andravida were gradually 
repainted in the Greek blue-grayish 
camouflage known as ‘Aegean Blue’, from 
late 1983 onwards. The final SEA- 
crea tes F-4E of the EPA was repainted 
in 1996 
The RF-4Es, all from FY 1977, 
augmented the RF-84F Thunderflashes of 
348 Mira ‘Matia’ at Larisa. In 1978 the 
squadron was divided into a 348 Mira/ 
RF-84F Sminos (flight) and a 348 Mira/ 
RF-4E Sminos. By 1986 the two sections 
were reunited in one 348 Mira. Surprisingly, 
the Thunderflash remained in service until 
as late as March 1991. At that time the 
recce fleet of 348 Mira was formed by just 
ive operational RF-4Es. From June to 
December 1993 the small RF-4E fleet was 
boosted with 20 ex-Luftwaffe RF-4Es in 
lyable condition, plus nine airframes for 
spare parts. The German RF-4Es were 
painted in the dark green two-tone ‘lizard’ 
camouflage and still remain operated in 
hese colours, alongside the four remaining 
RF-4Es from the first batch. According to 
Greek Phantom pilots, the ‘lizard’ scheme is 
very effective over the Greek landscape 
during the autumn and winter, as well as 
over the Aegean Sea. By 1991 a third 
Phantom batch arrived in Greece. This 











comprised 28 former US Indiana Air 
ational Guard F-4Es (113th and 163rd TFS), 
all being absorbed by 338 Mira. With this 

















337 Mira (above) is at Larisa with F-4Es in the interception role. The 
squadron now has the ex-ANG aircraft (below), which were initially 
operated by 338 Mira at Andravida. The USAF two-tone grey scheme has 


been retained. 


batch a fourth type of Phantom camouflage 
was introduced: the two-tone USAF Hill 
Gray || colour scheme. As the Hellenic Air 
Force is pleased with the Hill Gray || colour 
scheme for the FBA task, the F-4Es will 
remain in the two-tone gray scheme for the 
time being. The ANG Phantom influx led to 
a reorganisation of the FY 1977 Phantoms, 
which were divided between 339 Mira at 
Andravida and 337 Mira at Larisa. In March 
1997 Hellenic Aerospace Industries at 
Tanagra introduced a fifth Phantom 
camouflage scheme known as ‘Ghost’. 
These colours were derived from the USAF 
F-5E aggressor scheme and were first 
applied to EPA F-16C/Ds in 1989. ‘Ghost’ 
camouflage is reported to work out very 
well as it adjusts itself to the environment. 





























At low-level the overall colour shifts more to 
green, while at high-level the gray 
dominates. As this scheme is adequate for 
both FBA and AWL it is likely the whole F-4E 
fleet will gradually be repainted in the 
‘Ghost’ scheme. 

The Phantom is planned to serve in the 
EPA until 2015. Currently 70 Phantoms are 
undergoing a Structural Life Extension 
Programme (SLEP) at Hellenic Aerospace 
Industries at Tanagra. As the current 
interceptor F-4Es can only be armed with 
the AIM-9 Sidewinder and AIM-7E Sparrow 
missiles, a large boost in capacity will be 
made with the AIM-120 AMRAAM, which 
can be fired after the upgrade by DASA. The 
Hellenic Air Force is currently upgrading the 
first two of 39 F-4Es at DASA to a similar 
standard as the German Air Force F-4F ICE. 
The modernisation costs about $8 million 
per aircraft, and includes the fitment of 
APG-65 radar which is able to support 
AIM-120s, engaging up to six enemy aircraft 

simultaneously. The remaining 37 F-4Es will 
endarge the modification at Hellenic 
Aerospace Industries at Tanagra. In the 
autumn of 1999 the first DASA Phantom is 
expected to arrive at Andravida. In 
anticipation of the upgraded Phantoms, the 
F-4Es of two Mires were switched in early 
1999. The F-4Es of 338 Mira at Andravida, 
all former US Air National Guard F-4Es, 
were switched with the FY 1972 and 1977 
F-4Es of 337 Mira at Larisa. Thus the less 
modern F-4Es are now operated by 338 

ira which is awaiting its first DASA 
Phantoms. After completion, the sister unit 
(339 Mira) will re-equip with the modernised 
F-4Es. All DASA Phantoms will be painted in 
he ‘Ghost’ scheme, like the F-4Es which 
have undergone the SLEP programme at 
Hellenic Aerospace Industries. Externally, 
the DASA F-4E can be identified from the 
SLEP ‘Ghost’ F-4E by the small IFF antenna 
on top of the radome. René van Woezik 











An ex-Luftwaffe RF-4E of 348 Mira 
comes into land at its base at Larisa, 
which it shares with a squadron of 
F-4Es and another of F-16s. The 
influx of German aircraft allows 348 
Mira to conduct most of the EPA’s 
tactical reconnaissance missions, 
although a few Northrop RF-5As 
remain on strength. With the DASA 
upgrade, the fighter F-4 fleet is 
assured of many more years service. 


Iran 


Islamic Republic of Iran 
Air Force 


Having received 32 F-4Ds, 277 F-4Es and 16 
RF-4Es in pre-revolutionary days, the Iranian 
air force now operates over 70 aircraft, the 
Phantom having played an important role 
during the Iran-Iraq war of the 1980s. During 
this conflict, on 5 June 1984, an Iranian F-4 
was shot down by RSAF F-15s after 
straying into Saudi airspace. 

Attrition due to accidents, combat and a 
lack of spares reduced the IRIAF fleet 
considerably, but the survivors were 
allegedly bolstered by a clandestine delivery 
of ex-USAF aircraft, and the production of 
spares by local industry keeps the aircraft in 





flyable state. Furthermore, local industry has 
been able to upgrade the aircraft's 
capabilities through projects Alburz 
(improvements to APQ-120 radar of the 
F-4E), Zolfagar (addition of airborne moving 
target indication), Azarakhsh (improvement 
to APQ-109 radar of the F-4D), and Zamzam 
(addition of chaff/flare countermeasures). 
Today the IRIAF's Phantoms are primarily 
used as ground attack aircraft, especially as 
stand-off missile-launching platforms. In 
1997 an F-4E test-launched Chinese-built 
YJ-2/C-802 anti-ship missiles, and it is likely 
that these now form part of the aircraft's 





armament. Other weapons associated with 


IRIAF F-4s include the BL755 cluster bomb, 


AGM-65 Maverick, Standard missile, M117 
and Mk 82 free-fall bombs, and an 
unidentified TV-guided missile. The F-4 can 
also carry a Beech 1800 buddy refuelling 
pod on the centreline. 

It has also been reported that an 
indigenous anti-armour/area denial 
submunitions dispenser, developed under 
project Kite, has also been fielded on the 
Phantom, and other aircraft. A model was 
displayed at the February 1998 Mehrabad 


show, and it has reportedly entered service. 
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Sixteen RF-4Es were supplied to 
Iran before 1979. A further 16 were 
on order but remained incomplete 
at the time of the embargo. A few 
are believed to be still airworthy. 


The current disposition of the IRIAF 
Phantom force cannot be confirmed 
accurately, although the most recent 
information suggests that the aircraft serve 
with the 31st, 32nd and 33rd TFS at 
Hamadan (TAB 3), 61st and 62nd TFS at 
Bushehr (TAB 6), and the 91st and 92nd 
TFS at Bandar Abbas (TAB 9). However, this 
information is believed to be based on that 
gained in the West some time ago by 
satellite reconnaissance and other means, 
and has almost certainly changed in the 
meantime, given the fluid nature of IRIAF 
units and deployments. David Donald 





Above and left: Contrary to several reports, the F-4D is still in front-line 
IRIAF service, although numbers have dwindled to just a handful. Despite 
the introduction of Russian types such as the MiG-29 and Su-24, the F-4 still 
plays an important part in the IRIAF’s inventory, especially in the precision 


attack and anti-ship roles. 





Israel 
Heyl Ha’Avir 


Over the years Israel received over 230 
F-4Es and RF-4Es from the USA, though the 
exact number will probably never be known, 
due to the secrecy surrounding the Nickel 
Grass deliveries of attrition replacements 
direct from USAFE during the Yom Kippur 
war. The F-4E has fought in every major 
IDF/AF campaign since the so-called ‘War of 
Attrition’ in 1971, and amassed a claimed 
air-to-air victory tally of 116, the last being 
scored over the Beka’a Valley in 1982. 
Despite the introduction of much newer 
aircraft types to replace it, the F-4 Phantom 








Right: Wearing the orange rudder 
markings of the ‘Knights of the 
Orange Tail’, this F-4E takes off 
with a load of low-drag GP bombs. 
The significance of the marking 
may not relate to an individual 
squadron. 


Below: Also armed with low-drag 
bombs, this Kurnass 2000 wears the 
bat badge and red fin flash of 119 
Tayeset. 


remains in front-line service in Israel, albeit 
in smaller numbers than was once the case. 
From a peak of five fully-equipped 











F-4 Operators 








‘Atalev’ (‘Bat’) - 119 Tayeset 
(active-duty), Tel Nof. 


‘Ahat’ (‘First’ or ‘The One’) - 201 
Tayeset (active-duty), Tel Nof. 








Recently disbanded as a Phantom 
operator, the ‘Ha’patashim’ 
(‘Hammers’) squadron, 69 Tayeset, 
now flies the F-151 Eagle. It flew 
unmodified Kurnass aircraft. 
squadrons, the Israeli Phantom force has 
shrunk to two front-line squadrons and a 


single reserve unit, operating some 53 
Kurnass (Hammer) 2000s and 12 RF-4E/ 


F-4E(S) Oref (Raven) reconnaissance 
aircraft. The surviving Israeli RF-4Es have 
received some elements of the Kurnass 
2000 upgrade, including the characteristic 
Israeli refuelling probe and a partial avionics 
upgrade. The HIAC-type LOROP cameras 
carried by the F-4E(S) are believed to be 
augmented by a variety of external recce 
pods carried by the ‘standard’ Orefs. 

The basic unmodified F-4E is believed to 





Phantoms serve with the IDF/AF’s Flight Test Centre, aircraft often wearing 
a large ‘X’ on the fin. The test centre is based at Tel Nof, and is believed to 
be numbered 601 Tayeset. 


201 Tayeset is at Tel Nof, one of two active-duty Kurnass 2000 units 
remaining in 1999. A further reservist unit is believed to fly from Hatzerim. 





‘Knights of the Orange Tail’ - 
(believed to be reservist, Hatzerim). 


have been withdrawn from service with the 
conversion of 69 Tayaset (‘The Heavy 
Hammers’) to the F-151 Thunder (IDF/AF 
version of the F-15E Strike Eagle) in 1998. 
The three remaining Phantom operators in 
Israel are 119 Tayeset (‘The Bat Squadron’) 
and 201 Tayeset (‘The One Squadron’) 
based at Bacha 8 (Tel Nof), and 142 
(Reserve) Tayaset, based at Hatzerim. All 
three units operate both the Kurnass 2000 
(F-4E-2000) and the RF-4E, while the 
surviving two F-4E(S) strategic recce aircraft 
are though to be based at Tel Nof, perhaps 
with a ‘Station Flight’. 

Large numbers of unmodified F-4Es are 
now held in the IDF/AF museum's storage 
compound at Hatzerim, and some sources 
suggest that withdrawal of the remaining 
Kurnass 2000 aircraft can only be a matter 
of time. Others believe that the type is likely 
to be retained for some years, and that it 
may eventually equip only reserve units, or 








‘Ha’patishim’ (‘Hammers’) - 69 
Tayeset, now flying F-151. 


may be used as an OCU/TWU type training 

aircraft for aircrew destined for the F-151. In 
the front-line, the F-4E-2000 will be replaced 
by new F-16Ds. 

In addition to combat units, a few 
Kurnass 2000s are believed to serve with 
the IDF/AF's Flight Test Centre, chiefly on 
trials of new weapons. This unit is believed 
to be designated 601 Tayeset. Jon Lake 


This Oref (RF-4E) wears a new light 
grey scheme and carries the locally 
fitted refuelling probe. The aircraft 
has an all-orange fin, often thought 
to signify 107 Tayeset. This 
squadron is believed to have been a 
reservist F-4 user at Hatzerim but 
has probably become an F-151 
squadron, following the lead of 69 
Tayeset.The Oref remains the 
IDF/AF’s principal tac recce type. 
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Japan 
Koku Jiei-tai 


On 8 October 1968 the Koku Jiei-tai (Japan 
Air Self Defence Force - JASDF) selected 
the McDonnell Douglas F-4 Phantom II as 
its new fighter (F-X). The new variant was 
based on the F-4E, but to limit its 
capabilities, the AN/ASQ-9A nuclear 
weapon control system, AN/ARW-77 
Bullpup ASM control system, AN/ASOQ-91 
weapons delivery computer and AN/AJB-7 
bombing system were deleted. The Model 
5010 attitude and heading reference 
computer was installed instead of AN/AJB- 
7. From the aerial refuelling receptacle was 
removed the ability to receive fuel in the air, 
but its basic function was retained, allowing 
it to be used on the ground. Radar warning 
receiver sets were not released to Japan, 
so the indigenous J/APR-2 RWR set was 
installed. This version of the Phantom for 
he JASDF was designated F-4EJ. 

An initial procurement programme was 
established to procure 104 F-4EJs for five 
squadrons. Most of them were licence-built 
by Mitsubishi Heavy Industries (MHI) while 
he GE J79 engines were made under 
icence by Ishikawajima Harima Heavy 
ndustries (IHI). The first two of 104 F-4EJs 
were completed by McDonnell Douglas in 
he United States, and the first aircraft 
made its first flight on 14 January 1971 at St 
Louis. Two F-4EJs made by McDonnell 
Douglas were delivered to the JASDF on 16 
July 1971 at St Louis and arrived in Japan 
by air ferry on 25 July the same year. Nos 3 
0 13 aircraft were built from kits, the 
amount of Japanese-built components 
gradually increasing. No. 14 was the first of 
he fully licence-manufactured aircraft. 

In 1972, Okinawa and the surrounding 
islands, which had been governed by the 
United States since the end of World War Il, 
were returned to Japan. The JASDF 
decided to deploy one fighter squadron to 
Okinawa island. For this, 24 F-4EJs were 
added to the purchase, while a further 12 
F-4EJs were added to fill a gap in the overall 
ighter programme. Therefore, total 
purchase of F-4EJs by the JASDF became 
140 aircraft. The 140th F-4EJ was delivered 





























Below: Originally receiving the 
Phantom at Chitose, Dai 302 Hiko- 
tai moved in 1985 to provide air 
defence for Okinawa. 
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to the JASDF on 20 May 1985, incidentally 
the last newly-built Phantom II in the world 
(5,195th Phantom II). 

On 16 October 1973 the first operational 
F-4EJ squadron was officially formed as Dai 


301 Hiko-tai (01st Squadron) at Hyakuri AB. 


Since then, five further squadrons have 
been formed on F-4EJs, all of them 
numbered in the 300 range. The last 
squadron, Dai 306 Hiko-tai (806th Squadron) 
was formed on 30 June 1981. 

On 20 February 1982, the JASDF 
announced an upgrade programme for the 
F-4EJ. This included the replacement of the 
radar with AN/APG-66J, change of central 
computer to the same equipment as in the 
F-15J, change of INS from AN/ASN-63 to 
AN/ASN-141 (designated J/ASN-4 in JASDF 
use), change of IFF to AN/APX-76, and the 
upgrading of the RWR from J/APR-2 to 
J/APR-6. With these systems upgrades, the 
F-4EJ could now carry ASM-1 anti-ship 
missiles and has the capability for attac 
with much greater precision. The aerial 
refuelling port was altered to allow the 
receipt of fuel inflight. Also, aircraft were 
put through an aircraft structual integrity 
programme (ASIP) to provide a service life 
extension of about 2,000 flight hours. This 
upgraded F-4EJ is called F-4EJ Kai (Kai 
means modernisation). 




















Right: Dai 8 Kiko-tai is the most 
recent JASDF F-4 squadron to form, 
established at Misawa in the attack 
role. The badge is a black panther. 


Pitta 


The first experimental modified F-4EJ 
(07-8431) flew for the first time on 17 July 
1984 and was subsequently delivered to the 
Koku Jikken Dan (Air Proving Wing: APW, 
now Air Development and Test Wing: 
ADTW) of the JASDF on 13 December the 
same year. After a year of tests with the 
APW, production modification was 
authorised, with approximately 90 aircraft 
reworked to F-4EJ Kai standard. The first 
F-4EJ Kai-equipped squadron was Dai 306 
Hiko-tai at Komatsu AB, which received its 
first F-4EJ Kai on 1 December 1989. 
Conversion of this squadron was completed 































Dai 301 Hiko-tai’s badge consists of 
a cartoon toad wearing a scarf. On 
the scarf are five stars, representing 
the squadron’s assignment: Dai 5 
Koku-dan at Nyutabaru. 


on 29 March 1991. Two more squadrons 
converted to the F-4EJ Kai: Dai 301 and Dai 
302 Hiko-tai. Due to the delay of the FS-X 
programme, Dai 306 Hiko-tai subsequently 
converted to the F-15J/DJ, and its F-4EJ 
Kais were sent to Dai 8 Hiko-tai (a former 
Mitsubishi F-1 squadron) at Misawa AB on 
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The Woody Woodpecker cartoon adorns the Phantoms of Dai 501 Hiko-tai at 
Hyakuri, which flies reconnaissance missions with a mix of RF-4E Kais and 
RF-4EJs (above). The RF-4EJ seen landing (right, also above) carries an 
ALQ-131 ECM pod and centreline reconnaissance pod. 


17 March 1997. Dai 8 Hiko-tai became the 
first and only Fighter Support (attack) 
squadron to be equipped with the F-4EJ and 
F-4EJ Kai. 

The JASDF also selected the RF-4E to 
replace the RF-86F Sabres operated by the 
Teisatsu Koku-tai (Tactical Reconnaissance 
Group), and purchase of 14 RF-4Es was put 
in the FY 1972 budget. Because of the 
small number acquired, all 14 aircraft were 
delivered from McDonnell Douglas directly, 
and no licence production was undertaken. 
They arrived in 1979/80, joining Dai 501 
Hiko-tai (601st Squadron) at Hyakuri AB, 
which is the only JASDF operator of the 
RF-4E. 

In addition to the purpose-built RF-4Es, 
the JASDF also converted some F-4EJ 
fighter aircraft to reconnaissance platforms 
with some modifications, to be known as 
RF-4EJs. Nineteen conversions were 
authorised. The RF-4EJs do not have any 
internal reconnaissance equipment, and all 
sensors are carried in three types of 
external pod. These consist of the LOROP 
(long-range oblique photography) camera 
pod, TAC pod for multi-sensor tactical 
reconnaissance and the TACER pod which 
contains electronic surveillance sensors and 
no cameras, The TACER pod is made by 
Thomson-CSF, while the other two are of 
Japanese design. 


Dai 301 Hiko-tai (301st Squadron)/ 
Dai 5 Koku-dan (5th Air Wing), 
Nyutabaru AB 

Dai 301 Hiko-tai (01st Squadron) was the 
first F-4EJ squadron in the JASDF. On 1 
August 1972, the Rinji F-4EJ Hiko-tai 
(Provisional F-4EJ Squadron) was formed at 
Hyakuri AB, becoming Dai 301 Hiko-tai on 
16 October 1973 with assignment to Dai 7 
Koku-dan (7th Air Wing). On 2 March 1985, 
the squadron moved to Nyutabaru AB and 
was reassigned to Dai 5 Koku-dan (5th Air 
Wing). From the beginning Dai 301 Hiko-tai 
carried out the operational conversion 
training for JASDF Phantom crews, 
alongside its normal fighter interceptor role. 
This did not change after the squadron 
moved to Dai 5 Koku-dan. The squadron 
started to convert to the F-4EJ Kai in April 
1991 and is still conducting operational 
conversion training on the upgraded variant. 


Dai 302 Hiko-tai (302nd Squadron)/ 
Dai 83 Koku-tai (83rd Air Group), 
Naha AB 

Dai 302 Hiko-tai (02nd Squadron) was the 
second F-4EJ squadron in the JASDF, On 
18 July 1974, the second Rinji F-4EJ Hiko-tai 
(Provisional F-4EJ Squadron) was formed at 
Chitose AB and became Dai 302 Hiko-tai on 
1 October 1974 with assignment to Dai 2 
Koku-dan (2nd Air Wing). The squadron 
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moved to Naha AB on Okinawa on 26 
November 1985, and was reassigned to Dai 
83 Koku-tai (83rd Air Group). Conversion to 
the F-4EJ Kai started in late 1992 and 
finished before the end of 1993. 


Dai 8 Hiko-tai (8th Squadron)/Dai 3 
Koku-dan (3rd Air Wing), Misawa AB 
Dai 8 Hiko-tai (8th Squadron) was formed at 
Matsushima AB on 29 October 1960 as the 
eighth F-86F squadron in the JASDF and 
was assigned to Dai 4 Koku-dan (4th Air 
Wing). The squadron moved to Komatsu AB 
on 15 July 1961 to be part of Dai 6 Koku-dan 
(6th Air Wing). The squadron moved again 
to lwakuni AB and assignment to Dai 82 
Koku-tai (82nd Air Group) on 1 December 
1964 and then again to Komaki AB on 1 
December 1967 as part of Dai 3 Koku-dan 
(3rd Air Wing). On 31 March 1978, the 
headquarters of Dai 3 Koku-dan moved to 
Misawa AB, accompanied by Dai 8 Hiko-tai. 
Dai 8 Hiko-tai converted to the Mitsubishi 
F-1 from 20 June 1979 and finished on 29 
February 1980. Conversion to the F-4EJ Kai 
began in 1996 and finished on 29 February 
1997. Dai 8 Hiko-tai became the only 
Phantom II operator with a support fighter 
role. 


Hiko Kaihatsu Jikken-dan (Air 
Development and Test Wing), Gifu AB 
The Hiko Kaihatsu Jikken-dan (Air 
Development and Test Wing: ADTW), 


Several Phantoms have served with 
the ADTW at Gifu AB on test duties. 
This is an F-4EJ Kai. 





stationed at Gifu AB, is the only test and 
development unit in the JASDF and is 
equipped with most types of JASDF aircraft. 
The origin of ATDW was Jikken Koku-tai (Air 
Proving Group) which was established at 
Hamamatsu AB on 1 December 1955 and 
moved to Gifu AB on 31 March 1957. The 
unit changed its name to Jikken Koku-dan 
(Air Proving Wing: APW) on 11 April 1974. 
The first two F-4EJs were delivered to the 
APW on 11 April 1974. The APW changed 
its unit name again to Hiko Kaihatsu Jikken- 
dan (ATDW) on 16 March 1989. The ATDW 
received its first F-4EJ Kai (Experimental 
Modified F-4EJ) on 13 December 1984. 








Dai 501 Hiko-tai (501st Squadron)/ 
Teisatsu Koku-tai (Tactical 
Reconnaissance Group), Hyakuri AB 
The Teisatsu Koku-tai (Tactical 
Reconnaissance Group) was established in 
1961 with four RF-86Fs and its flying unit 
became Dai 501 Hiko-tai (501st Squadron) 
on 1 December 1961 when 18 RF-86Fs 
were allocated. The squadron moved to 
lruma AB on 31 August 1962. Hyakuri 
Haken-tai (Detachment Hyakuri) was formed 
on 1 October 1975 to prepare for the receipt 
of RF-4Es and this detachment became Dai 
501 Hiko-tai on 30 September 1975. The 
headquarters of the Teisatsu Koku-tai also 
moved to Hyakuri AB on the same day, 
while the unit operating the RF-86F became 
the lruma Haken-tai (Detachment Iruma). 
The last RF-86F retired from operational use 
on 25 March 1977 and Detachment Iruma 
was disbanded on the same day. Dai 501 
Hiko-tai introduced the RF-4EJ alongside the 
RF-4E in 1995. Yoshitomo Aoki 











South Korea 


Hankook Kong Goon 


The Hankook Kong Goon (Republic of Korea 
Air Force — ROKAF) received its first 18 ex- 
USAF F-4Ds in 1969. Another 18 arrived in 
1972 to compensate for F-5s sent to South 
Vietnam, and deliveries of this variant 
continued until the last ex-USAF batch in 
April 1988 brought F-4D totals to 92. Around 
60 of these remain in service, assigned to 
he two squadrons of the 11th Tactical 
Fighter Wing at Taegu — the 110th and 
151st TFS. 
F-4E deliveries began in 1978 under 
Peace Pheasant II, leading to the acquisition 
of 37 new-build aircraft. These included 
68-0744, which was the 5,068th and last 
Phantom to be built at St Louis. Further 
ransfers of ex-USAF aircraft brought the 
F-4E total to 103, of which 55 remain in 
service with the 17th TFW at Chongju. Two 
squadrons (the 152nd and 153rd TFS) fly 

he aircraft, although a third squadron 
number (154th TFS) has also been quoted. 
For the reconnaissance role the ROKAF 
received 12 RF-4Cs which had been based 
at Suwon with the USAF's 460th Tactical 
Reconnaissance Group. When the unit 
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F-4Es equip the ROKAF’s 17th 
Tactical Fighter Wing at Chongju. 
They are equipped with Pave Tack 
pods for laser-bombing, and can 
also carry the AGM-142 Popeye. 


disbanded, its aircraft were handed over to 
the ROKAF, for operation by the 131st 
Tactical Reconnaissance Squadron at the 
same base. Eleven further aircraft were also 
handed over subsequently. Of this total of 
27, 18 are believed to still be in use, still 
serving with the 131st TRS, which is part of 
the 39th TRG. The group also parents a 
squadron of Northrop RF-5As. 


Although the Phantom has been passed 
over in terms of major upgrades, it still 
forms an important part of the ROKAF's 
inventory, especially with its precision 
attack capability conferred by the Pave Tack 
pod. A replacement is not expected for 
some time, but will probably be either the 
F-16 or indigenous F-X, if the latter is ever 
completed. David Donald 
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Above: Along with Iran, Korea is the 
last bastion of the F-4D, serving 
with two squadrons of the 11th TFW 
at Taegu. 


Below: A single squadron of RF-4Cs 
performs tactical reconnaissance 
for the ROKAF from Suwon. 





Spain 


Ejército del Aire 


From 1972, Ala 12 operated four RF-4Cs in 
a reconnaissance flight, alongside 40 F-4C 
fighters. In 1989, these RF-4Cs were 
phased out, when 123 Escuadrén was 
activated to operate eight ex-ANG RF-4Cs 
acquired that year, being followed in 1995 
by six additional machines, formerly 
operated by the 192nd Tactical 
Reconnaissance Squadron, Nevada ANG. 

Equipped with 14 RF-4C Phantoms, 123 
Escuadron is tasked with tactical 
reconnaissance operations. The squadron is 
part of Grupo 12 (the Operations Group 
within Ala 12, which also comprises 121 
and 122 Sqns with EF-18A+/B+ Hornets). 
The RF-4Cs were delivered from ANG 
stocks early in 1989, having been refitted 
with J79-GE-15 smokeless engines, Have 
Quick secure radios, VOR/ILS and new 
ALR-46 RWRs. The camera equipment is 
composed of upgraded KS-87 and KS-91 
cameras and an AD-5 infra-red set. 

Soon after arrival, they received a grey 
camouflage scheme similar to that of the 
F-18s, while in order to remain as viable 
recce platforms until the year 2010, a 
two-stage upgrade programme was 
implemented, including the replacing of the 
APQ-99 terrain-following radar by the APQ- 
172, and a laser ring gyro INS integrated 
with a new WDNS, which includes a GPS, 
digital radar altimeter, video recording 
system and Mil Std 1553B databus. The 
new system permits the use of external 
mission planning sources, recorded on to 
tape which is then loaded into the aircraft 
prior to the mission. Also, an Israeli- 








designed fixed inflight refuelling probe has 
been installed, although the former USAF 
refuelling system system is still operational. 
The six RF-4Cs which arrived in 1995 
incorporated wiring for the carriage of four 
AIM-9Ls for self-defence, ALE-40 chaff and 
flare dispensers, and a VHF radio. 

By mid-1999 all of the 14 Phantoms had 
been standardised in this configuration, with 
probe, WDNS and Sidewinder capability, 
the work being undertaken by CASA. This 
programme is known by the Ejército del 
Aire as the SARA (Sistema Avanzado de 
Reconocimiento Aéreo — Advanced Aerial 
Reconnaissance System), and includes 
mobile containers (which can be airlifted by 
C-130Hs) which house the imagery 
intelligence facility and the mission planning 
system. Salvador Mafé Huertas 





Spanish serial Code US serial 
CR.12-45 2-54 64-1069 
CR.12-46 12-55 64-1070 
CR.12-47 2-56 64-1083 
CR.12-48 2-57 65-0822 
CR.12-49 2-58 65-0835 
CR.12-50 2-59 65-0841 
CR.12-51 2-60 65-0851 
CR.12-52 12-61 65-0873 
CR,.12-53 2-62 64-1006 
CR.12-54 2-63 64-1039 
CR.12-55 12-64 65-0823 
CR.12-56 12-65 65-0864 
CR.12-57 12-66 65-0876 
CR.12-58 12-67 65-0877 





Ala 12 employs a cat’s face as its badge. The wing has two squadrons of 
EF-18+ Hornets in addition to the single RF-4C unit. 
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F-4 Operators 


Turkey 


Tiirk Hava Kuvvetleri 


The THK (Turkish air force) is a major 
operator of the Phantom, with about 197 
F-4Es and 40 RF-4Es on charge. The first 
batch of Phantoms arrived in August 1974 
under the project name Peace Diamond Il, 
comprising 40 FY 1973 F-4Es all painted in 
South East Asia (SEA) ‘jungle’ camouflage. 
These SEA colours would become the 
standard tactical camouflage in the THK. 
The F-4Es were divided between 111 Filo 
(Squadron) ‘Panter’ and 112 Filo ‘Seytan’ at 
Eskisehir to replace the F-100 Super Sabre. 
A follow-on batch of 32 FY 1977 F-4Es was 
delivered during 1977-78, also under the 
name Peace Diamond III. These machines 
replaced the FY 1973 Phantoms of 1 AJU at 
Eskisehir. Also part of Peace Diamond III 
were eight FY 1977 RF-4Es, which 
augmented the RF-84F Thunderflash fleet of 
113 Filo ‘Isik' at Eskisehir. 

In 1977 the Eskisehir-based Simsek Kita 
(flight) undertook the training of future 
Phantom crews for 7 AJU at Erhag. After 
finishing the training one year later, the 
Simsek Kita was deactivated. In 1978 the 
FY 1973 F-4Es were transferred to Erhag, 
where they equipped 171 Filo ‘Korsar’ and 
172 Filo ‘Sahin’, also replacing the Super 
Sabre. In June 1981 the first batch of 
former USAF F-4Es of FY 1966/67 was 
delivered to the new 173 Filo ‘Safak’, also at 
Erhag. These were followed by another 
ex-USAF batch of 15 FY 1966/67 F-4Es in 
1984 and another 15 F-4Es in 1986. All 
these machines, of which most were in 
‘European One’ lizard camouflage, were 
used as attrition replacements, divided 
between both Phantom wings. 

Between June and October 1987 Peace 
Diamond IV was delivered to the THK. The 
40 F-4Es, formerly of the USAF's 337th TFS 
and AMARC, were used to equip 131 Filo 
‘Edjer’, based at Konya with 3 AJU. The 131 
Filo aircraft wore ‘European One’ 
camouflage and remained in these colours 
for a few years. By 1995 all ‘European One’ 
camouflaged Phantoms had been repainted 
in the standard THK ‘jungle’ camouflage. As 
a reward for the use of air bases in Turkey 
during the Gulf War, the USA transferred 40 
ex-US Air National Guard F-4Es to the THK. 
From March to December 1991 these Hill 
Gray ||-painted F-4Es of FY 1966/67/68/69 
were used to re-equip 112 Filo ‘Seytan’ and 
172 Filo ‘Sahin’ which were both tasked 
with AWI (all-weather interception). 

Although the THK has a standard tactical 
SEA colour scheme, the Hill Gray || 
camouflage is considered effective for the 
interceptor task, and the former ANG 
Phantoms have remained in their original 
colour scheme. Interestingly, even the full 
colour sharkmouths as applied by the 
Missouri Air National Guard were left under 
the nose section of the Phantoms, to please 
the interceptor crews. 

The last Phantom batch was delivered 
during late 1992 and May 1994, and 
consisted of 32 ex-Luftwaffe RF-4Es. All the 
recce Phantoms were from FY 1969 and 
were painted in the dark German ‘lizard’ 
camouflage. These RF-4Es were badly 
needed by 113 Filo at Eskisehir. Since the 
withdrawal of the RF-84F Thunderflash in 
1980, the Filo has had to perform the whole 
THK recce task with just a handful of 
RF-4Es. Of this batch, 20 RF-4Es were 
overhauled by DASA in Germany before 
delivery. Another 16 RF-4Es were delivered 
to the Hava Ikmat Baleim Merkezi (1 HIBM, 














Air Supply and Maintenance Centre) at 
Eskisehir for spare parts. The second RF-4E 
delivery allowed the establishment of a 
second recce squadron in eastern Turkey. 
First, 113 Filo ‘Isik’ was brought to squadron 
strength, operating both the first-batch 
RF-4Es in SEA camouflage and former 
Luftwaffe RF-4Es in the ‘lizard’ camo. 
During 1993-1994 an RF-4E conversion unit 
was activated at Eskisehir, known as the 
Bora Kita, which converted F-4E pilots of 
Erhag to the RF-4E. After the conversion the 
Bora Kita was deactivated and the RF-4Es 
were flown to Erhag to re-equip 173 Filo 
‘Safak’. Before the conversion in 1994, the 
Hill Gray Il-painted F-4Es of 173 Filo ‘Safak’ 
were transferred to 172 Filo ‘Sahin’ which, 
in turn, transferred its SEA F-4Es to 171 Filo 
‘Korsar’, Since then, 171 Filo ‘Korsar’ is 
asked with FBA, 172 Filo ‘Sahin’ has an 
AWI role and 173 Filo 'Safak' performs 
photo reconnaissance, a direct copy of the 
structure of the three Phantom Filosu at 
Eskisehir. Since 1997-98, the former 
German RF-4Es's lizard camouflage has 
been gradually replaced by the standard 
Turkish SEA camouflage after overhaul at 
the 1 HIBM at Eskisehir. 

In early 1998 the THK began the removal 
from the air intake of tactical codes, which 
had consisted of the AJU code, followed by 
the last three or four digits of the serial 
number. In return, the Phantoms began to 
acquire the Filo emblem on the nose 
section, a process which started in 1994. 

As the THK intends to operate the F-4 
until 2015, a modernisation program has 
been started for 54 F-4Es. The $632 million 
programme is performed by Israel Aircraft 
Industries and the 1 HIBM at Eskisehir. The 
upgraded F-4E, referred to by IAI as 
Phantom 2020, is fitted with new avionics, 
an EL/M-2032 multi-mode fire control radar 
and wide-angle HUD, a voice warning 
system and Hands on Throttle and Stick 
(HOTAS). The first Phantom 2020 flight was 
made on 11 February 1999 and the 
F-4E was officially handed over at Ben 
Gurion on 1 March 1999. When this first 
upgraded F-4E has succesfully finished 80 
test flights by November 1999 it will be 
delivered to Turkey. IAI will upgrade 26 
F-4Es, while the remaining 28 will be 








Fighter-bomber F-4Es now all sport the SEA ‘jungle’ camouflage, modelled 
by this 171 Filo aircraft (above), while interceptors use the USAF Hill Gray II 


scheme (112 Filo, below). 


upgraded with IAI kits at the 1 HIBM at 
Eskisehir. To boost the recce capacity of the 
RF-4E fleet, the THK wants to purchase a 
Long Range Oblique Photography (LOROP) 
system worth $40 million from Lockheed- 
Martin or El-Op of Israel. After the 
upgrades, the Phantom is expected to serve 
in the THK for at least another two decades. 
René van Woezik 








173 Filo is one of two units 
operating RF-4Es. Both of these 
aircraft are ex-Luftwaffe, the one 
below still in its old scheme while 
the aircraft above has been 
repainted. The aircraft revert to their 
original US-assigned serials, Note 
the squadron badge on the nose. 








United States 


US Air Force 


82nd Aerial Target Squadron 

(82nd ATRS) 

Tyndall AFB, Florida 

The 82nd ATRS is identified by a squadron 
patch consisting of a red disc altered to 
resemble a Viking's helmet, and is 
responsible for US Air Force drone 
operations, including those of OF-4 
Phantom drones operated at Tyndall AFB, 
Florida (providing drone aircraft for use as 
aerial targets on the Eglin range). In recent 
years, the USAF has taken up the practice 
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QF-4E/G drones await their fate on 
Tyndall's ‘Death Row’. 


of referring to the aircraft in a generic sense 
as OF-4 drones, minus a letter suffix, 
although aircraft now being operated as 
drones were originally built as RF-4C, F-4E 
and F-4G models. 


Det 1, 82nd ATRS 

Holloman AFB, New Mexico - 
Detachment 1, 82nd ATRS is in effect a 
squadron within a squadron, commanded 
by a lieutenant colonel and reporting to the 
82nd ATRS at Tyndall. Unlike other 
American units at Holloman, the squadron is 









Above: A few F-4F ICE aircraft are 
assigned to the 20th FS/49th FW at 
Holloman AFB, alongside 
unmodified aircraft. 





not part of the base's 49th Fighter Wing. 
The detachment is identified by its own 
patch, a yellow disk with a red vista (the 
New Mexico symbol, i.e., a circular version 
of the New Mexico state flag) with an F-4 
inside. The QF-4 Phantom || has been the 
only drone operated by the squadron for 
several years. 


20th Fighter Squadron 

Holloman AFB, New Mexico 

The 20th Fighter Squadron ‘Silver Lobos’ 
‘HO’ tailcode), part of the 49th Fighter 
Wing at Holloman Air Force Base, New 
Mexico, operates 24 German-owned F-4F 
Phantom II fighters. Under the terms of an 
FMS (Foreign Military Sales) agreement 
between the United States and Germany, 
the squadron trains pilots, weapons 
systems officers and Phantom flight 
instructors for the German Luftwaffe. The 
US Air Force explains the 20th FS role as 
follows: ‘The 20th FS is responsible for all 
operations associated with flying the F-4 
and its primary charter is F-4 aircrew 
training. The F-4 Training Squadron, 
German Air Force, is a parallel squadron 
with administrative functions only 
associated with flight training. 

‘All F-4Fs are owned by the Germans, 
but loaned to the USAF for this specific 
training and therefore fall under USAF 
guidelines as far as maintenance and flying 
procedures. They are Air Combat Command 
aircraft. They are maintained by the USAF 
under contract. All aircraft carry USAF 
markings; several have the German three- 
colour striped flag as a fin flash. These are 
being added as the planes are going 
through their normal, periodic re-painting 
schedule. All students are German Air Force 
members, but instructors are a mix of 
German and USAF personnel’. 

The training of German pilots began at 
George Air Force Base, California in early 
F-4Fs. In 1975, in order to achieve 
standardisation with equipment being used 
to train USAF aircrews, the Luftwaffe 
purchased 28 F-4E fighters. These were 
retained when the training function was 
transferred to Holloman in the late 1980s 
and the present command arrangement 
evolved. After the USAF retired Its 
Phantoms, the decision was taken to revert 
to the German-owned F-4F as the training 
platform. The 20th FS sent its last five 
German-owned F-4Es to the ‘boneyard’ in 
April 1998. 

In April 1997, two of the 20th FS’s final 
US-owned F-4E models (68-337, 68-531) 
were painted in Vietnam-era camouflage, 
and one of these (68-531) was flown by air 
ace Brigadier General Richard S. ‘Steve’ 
Ritchie at a celebration of the USAF’s 50th 
anniversary at Nellis Air Force Base, Nevada 
in April 1997, 











Below: Among the diverse NWTS- 
PM fleet is this white-painted YF-4J, 
based at Point Mugu for ejection 
seat trials. 


F-4 Training Squadron 

The F-4 Training Squadron (formerly the 1st 
German Air Force Training Squadron) is the 
administrative formation for German 
aircrews flying in the American 20th FS. 
These pilots and back-seaters fly German- 
owned F-4Fs operated by the 20th FS. 


US Navy 


Naval Weapons Test Squadron 

NAS Point Mugu, California 

The NWTS (Naval Weapons Test Squadron) 
‘Bloodhounds’ is responsible for all US Navy 
QF-4 Phantom II drone operations and is 
located at NAS Point Mugu, California 
(which was designated Naval Air Weapons 
Center Point Mugu until December 1998). 
The squadron reports to Naval Test Wing 
Pacific, which in turn reports to Naval Air 
Systems Command. 

A naval aviator describes the relationship 
between the squadron and others at Point 
Mugu as follows, “The squadron owns the 
aircraft. The other branches (F-14 Flight Test 
or Targets) use them. NWTS-PM (nickname 
‘Bloodhounds’) owns the F-14s, OF-4s and 
several leased Fairchild Metro Ills." Its twin 


Above: This NWTS-PM QF-AN is 
seen in NOLO (no live operator) 
flight over the Pacific Ocean. 


Right: Marconi’s F-4D N430FS is 
painted in this smart scheme and is 
fitted with a refuelling probe. 


Below right: This ex-111th FS F-4D 
carries the registration NX749CF 
and the small legend ‘Collings 
Foundation’. 


Below: Mojave-based Avtel has now 
retired its F-4Ds from service. 


squadron at China Lake is NWTS-CL, the 
‘Dust Devils’, which does not possess 
OF-4s. 


NAD Cherry Point 

The NAD (Naval Air Depot) at Marine Corps 
Air Station Cherry Point, North Carolina, 
performs routine depot maintenance on 
QF-4S Phantom drones for the US Navy. 
Except for arrivals and departures, Cherry 
Point does not conduct flying operations in 
the Phantom. 


Civilian operators 


Collings Foundation 

The Vietnam Memorial Flight of the Collings 
Foundation, located in Houston, Texas, has 
restored an F-4D Phantom II NX749CF (65- 
0749) as the first ‘warbird’ of the the type. 
The aircraft has been painted to represent 
an F-4D (66-7463) flown by several well- 
known fighter pilots, including air ace Capt. 
Richard S. ‘Steve’ Ritchie in Vietnam. 

After more than $350,000 was spent on 
its restoration, NX749CF, formerly operated 
by the 111th Fighter Squadron, Texas Air 
National Guard, was taken out of storage in 
Tucson, Arizona and made its first flight in 
several years on 12 August 1999. On 14 
August, Ritchie — now a retired Air Force 
Reserve brigadier general — flew the aircraft 
to Holloman Air Force Base, New Mexico, 
where its Vietnam-era paint scheme was 
applied on 16 August 1999 as a donation by 
the Lockheed Martin Corp. At the time of 
writing, the restored F-4D was scheduled to 
make its first air show appearance at Offutt 
Air Force Base, Nebraska, on 28 August 
1999, the anniversary of Ritchie's fifth aerial 
victory in 1972. Ritchie was scheduled to fly 
the aircraft at a number of events 
throughout the remainder of the year. 


Avtel Services 
Avtel Services at the Mojave, California, 
civilian airport, performs contract work for 
the US armed forces as well as 
maintenance, modifications, overhaul and 
storage of commercial aircraft. The 





F-4 Operators 


company is no longer operating F-4 
Phantoms but is currently in the process of 
demilitarising the two F-4Ds it has operated 
on lease from the US Air Force since 1990. 
As of 1 September 1999, F-4D Phantom 
|| 64-0952 (N401AV) had had military 
equipment and ejection seats removed and 
was being prepared for donation to a 
museum in Palmdale, California. The second 
aircraft, F-4D Phantom || 65-0696 (N402AV) 
was scheduled for demilitarisation. The 
Route 66 Aero Squadron Museum in 
Kingman, Arizona has applied to become 
the recipient of the second aircraft. Both 
F-4Ds had been operated by Avtel since 
25 May 1990. 


Marconi Flight Systems, Inc. 

Marconi Flight Systems, Inc., a division of 
arconi North America, Inc. and known as 
Tracor Flight Systems until 1 January 1999, 
(formerly as Flight Systems, Inc. until 1 
March 1975) is the last remaining operator 
of civil-registered F-4 Phantom II fighters at 
the Mojave, California, civilian airport. The 
company also has four Canadair Sabre 5s, 
two of which are currently operational, and 
wo T-33A Shooting Stars, both of which are 
operational. 

The company has four F-4D Phantoms on 
ease from the US Air Force used as target 
ow and escort aircraft under contract to the 
US Navy, to support the Aegis anti-aircraft 
system found on surface warships. The 
Phantoms are used to launch air-dropped 
Raytheon AQM-37C drones which simulate 
a threat against the ships and engage their 
Aegis systems. The F-4Ds often deploy to 
Hawaii for this mission, which has recently 
been moved from the now-closed NAS 
Barbers Point to NAS Barking Sands, and 
ess frequently deploy to NAS Roosevelt 
Roads, Puerto Rico. These deployments 
entail air-to-air refuelling, Marconi Flight 
Systems being the final US operator 
certified to conduct air refuelling in the 
Phantom. The Marconi Phantoms are F-4Ds 
A24FS (64-0965), N426FS (65-0763), 
427FS (66-7505) and N430FS (66-7483). 
Robert F. Dorr 
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Corps aviation operations. 


nly in 1986 did the AH-1W enter 
service with the Marines. As such, it is 


the most modern evolution of the AH-1 
family and the Marines’ aircraft have been 
continually upgraded. The AH-1W is the 
Marine Corps’ only attack helicopter and an 
intrinsic part of Marine aviation doctrine. The 
Cobra is no stranger to combat. During 
Operation Desert Storm, Marine SuperCobras 
were responsible for destroying 97 tanks, 104 
APCs and vehicles, 16 bunkers and two AAA 
sites. Since then, Marine AH-1Ws have played 
an essential role during deployments to Somalia, 
Bosnia, Haiti, Liberia and Kuwait. 

The primary goal of US Marine Corps aviation 
is to support the Marines ‘on the beach’. Marine 
aviation assets are not overly concerned with 
interdiction or deep attack missions: instead they 
work at delivering maximum firepower in front 
of their troops. Working with ground-based 
Forward Air Controllers (FACs) or Forward Air 
Controllers (Airborne) — the FAC(A)s — shipboard 





Semper Fi 
SuperCobra 


The Bell AH-1 Cobra has a long combat history with 
the US military, where it was adopted as the front-line 
combat helicopter for the US Army and the Marine 
Corps. For Army Aviation that history is now drawing 
to a close as the AH-1 has been retired from service 
with regular units. However, the Marine Corps acquired 
the very different and much more capable twin-engined 
AH-1W SuperCobra, the ‘Whiskey Cobra’, and this 
aircraft remains an essential element in all Marine 


Cobras, and Harriers, provide organic airpower 
for Marine assault units — and for the Marines 
alone. The Corps has learned, through bitter 
experience in years gone, by the need to have 
its own combat aircraft ‘on time, every time’, 
and that is why Marine aviation remains an integral 
short-range combat force where every aviator is 
first-and-foremost a Marine Corps soldier. 

Over the last two decades the role of US 
Marine forces has broadened far beyond their 
original remit of beachhead assault. Today’s 
Marine Expeditionary Unit (Special Operations 
Capable), or MEU(SOC), trains to deal with all 
kinds of contingency operations from full-scale 
assaults to hostage extraction, aircrew rescue, 
peacekeeping and humanitarian aid. Marine 
aviation, and the Cobra force in particular, 
works with the MEU(SOC) to provide capa- 
bility far beyond that of simple gunships. For 
example, on a troop insertion or rescue mission, 
the Cobras will be called upon to provide long- 
range escort for CH-46s or CH-53s. Cobras can 





Above and top: The AH-1 has always been loved 
by pilots. Even those who have moved on to more 
modern aircraft would trade them for a ‘Snake’ in 
an instant. The AH-1W cockpit ‘fits like a glove’ 
and provides almost total visibility for the crew. 


Opposite page: The warload on this HMLA-367 
AH-1W - a potent mix of Hellfire and TOW 
missiles, plus rocket pod and gun - is perhaps the 
clearest example why the SuperCobra is the 
ultimate evolution of the AH-1 design. 


serve as the eyes of ground forces, using their 
day and night optics to find and identify targets. 
They provide security, and quick reaction alert, 
for naval and ground units and can even under- 
take air defence missions. 

The primary role of the HMLA (Marine 
Helicopter Light Attack Squadron) is to be a 
supporting arm for the MAGTF (Marine Air 
Ground Task Force) commander. There are 
many functions that the HMLA units are 
responsible for. These include CAS (Close Air 
Support) in all its forms, OAS (Offensive Air 
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Support), assault escort, armed escort, FAC(A) 
Forward Air Control (Airborne), DAS (Deep 
Air Support), naval expeditionary joint opera- 
tions, armed reconnaissance, point destruction 
and battlefield management. Away from an 
outright combat zone SuperCobras can be 
found performing tasks such as VID (Visual 
Identification) shipping reconnaissance, identi- 
fying vessel nationality, details, registration, 
headings, loads, ship crews, etc.. 

Although Deep Air Support is listed as a 
tasking, it is unlikely that the ‘Whiskey Cobras’ 
would ever be employed for that mission in 
anything other than all-out war. As in Desert 
Storm, the US Army would be handed this 
tasking simply because of the larger number of 
assets it has available. With only six active-duty 
full-time operational HMLA units, each with 18 
Cobras, safe-guarding the force for its primary 
mission is the Marines’ utmost concern. Some 
individuals within the AH-1W community 
disagree and do feel that the DAS role should 
always be available. Armed reconnaissance is 
usually regarded as a deep penetration role, and 
Cobra pilots are always doing some form of 





reconnaissance, whether it be visual observation 
or VCR taping of areas of interest. It is common 
for MAGTF commanders to have their AH-1 Ws 
sweep several miles ahead of convoys, too. As a 
result, pilots see little difference between finding 
targets, (reconnaissance) and killing them (DAS). 
The Marines place the utmost value on their 
aviation assets, but they have far fewer aircraft 
than any other military service in the US. They 
cannot sustain heavy losses in a conflict, so 
Marines have to train extensively and plan carefully 
to reduce risk to the minimum. Once they do 
go to war, however, the AH-1Ws just need a 
place to land — and some fuel and ordnance. 


Names and numbers 

Although officially named the SuperCobra, to 
their pilots the AH-1Ws (like all other AH-1s) 
are ‘Snakes’. Other nicknames include 
‘shooters’, the ‘AH’, ‘Whiskey’, and the generic 
‘skids’ (also applied to UH-1Ns). Whatever it is 
called, the SuperCobra has been adopted by the 
Marines, who have made it their own. While 
AH-1Ws are in service elsewhere in the world, 
most notably in Turkey and Taiwan, the 


This loose four-ship of AH-1Ws is made up from 
aircraft of HMT-303, the Marines’ single 
SuperCobra Fleet Readiness Squadron (FRS). 
The job of the FRS is to provide type-training for 
new personnel and to help other squadrons work 
up for impending deployments. 


Marines’ aircraft are the cutting edge and have 
changed considerably since they entered service. 

The AH-1W originally had an empty weight 
of 10,300 Ib (4672 kg) but today none of the 
aircraft in the fleet is that slim-line. Over the 
years, weight has increased with various modifi- 
cations and even NTS-only aircraft now weigh 
in at 10,877 lb (4933 kg) empty. After the NTS 
and ‘Mod 1686’ programmes (these mods are 
described in detail below), the empty weight 
can increase up to 11,080 lb (5025 kg). 

The AH-1W has a pair of General Electric 
T700-GE-401 turboshaft engines coupled to a 
2,032-hp (1515-kW) transmission. Each engine 
is rated at 1,690 shp (1260 kW) — or 3,380 shp 
(2521 kW) for the pair — and the AH-1W can 
hover at 3,000 ft (914 m) outside of ground 
effect (dependent on temperature and aircraft 
weight). The aircraft is capable of flying at an 
altitude of 17,000 ft (5181 m), but is NATOPS 
limited to 10,000 ft (3048 m) as the crew are 
not equipped with oxygen. Control responses 
get sluggish above 10,000 ft and there is not 
really a need for the Cobra to ever go that high. 
The rotor diameter is 44 ft (13.4 m), the fuselage 
is 44 ft 7 in (13.62 m) long and has an overall 
length of almost 53 ft (16.15 m) from the main 
rotor tip to the tail rotor diameter. 

The SuperCobra has three hydraulic systems: 
No. 1, No. 2 and utility. As per the design, the 
AH-1W can actually survive without hydraulic 
pressure or fluid, in the event of an emergency. 
If either the No. 1 or No. 2 hydraulic system is 
lost, it is not a significant problem. If both go 
however, it becomes a major concern and the 
AH-1W would have to conduct a sliding 
landing. A sliding landing on a runway above 20 kt 
(37 km/h, 23 mph) may be required and 


Clearly visible on this Camp Pendleton-based 
AH-1W of HMLA-169 is one of the quirks of 
SuperCobra design - the cockpit canopies open 
on different sides. This aircraft is also fitted with 
dust filters over the engine intakes. 





Above: The AH-1W has always had the ability to 
launch Hellfires, but not to guide them. This has 
changed with the integration of the Kollsman 
NTS system which now gives the SuperCobra a 
fully-autonomous AGM-114 launch capability. 


Right: Marine aviation has two goals — to support 
the troops and always remain deployable. Its 
aviation assets have to be able to go anywhere 
the ground forces go and be ready for combat at 
all times. During Operation Desert Storm, Marine 
AH-1Ws chalked up a mission-capable rate of 92 
per cent. The US Army’s AH-64As — with far more 
resources behind them — managed 68 per cent. 


training for such a situation is routinely practised. 
In the event that an AH-1W actually has to set 
down for a sliding landing, each skid has a separate 
plate on its underside called the ‘skid shoe’, 
which is designed to absorb the damage. 


Performance parameters 

In normal operations the SuperCobra is a 
spritely performer. Maximum NATOPS (the 
naval aircraft operations manual) speed in a dive 
is 190 kt (351 km/h; 218 mph) clean and with 
wing stores is 170 kt (314 km/h; 195 mph). 
The maximum cruise speed for 30 minutes is 
137 kt (253 km/h; 157 mph) and the maximum 
continuous power speed is 129 kt (238 km/h; 
148 mph). On an average day at 72° F (22° C), 
a pilot may choose 67 per cent torque for an 
economical cruise, which would translate into 
about 128 kt (236 mph; 147 mph) at 1,000 ft 
(304.8 m). The aircraft rotor system was not 
designed for negative gs and its absolute 
maximum rating is +5. G load tolerance varies 
with aircraft weight and at 14,000 lb (6350 kg) 
the AH-1W is rated at +2.5 gs. The aircraft is 
capable of bank angles beyond 90°. However, 
NATOPS limits the angle of bank to 60° to 
conserve airframe life. 

Sideways flight is restricted to 35 kt (65 
km/h; 40 mph) and backwards flight to 30 kt 
(55 km/h; 35 mph). There is a 60 kt (111 km/h; 
69 mph) off-the-nose wind limit for starting and 


crosswind limits depend on wind angle. The 
SuperCobra is rated as a single-pilot aircraft and 
is IFR-capable during both day and night 
operations, in non-icing conditions. For the 
overhead break, a Cobra will approach at 120 kt 
(222 km/h; 138 mph) and break at 45° to 60° 
angle of bank while pulling about 2 gs. 

The ‘Whiskey’ can hold 2,086 lb (946 kg) of 
jet fuel (or 298 US gal, 1128 litres) internally in 
two self-sealing non-suction fuel cells. With 
internal fuel only, the Super Cobra has a range 
of 280 nm (518 km, 322 miles) and an endurance 
of just over two hours, while keeping a 20 per 
cent fuel reserve. Fully loaded, the aircraft 
maximum gross weight comes in at 14,750 Ib 
(6690 kg), with the skid structural strength 
being the limiting factor. The maximum useful 
load varies depending on the aircraft empty 
weight and fuel carried. 

The AH-1W can have a pair of 77-US gal 
(291-litre) external fuel tanks, although standard 
procedure is to use only one. The single tank is 
usually mounted inboard on the stub wing, and 
on the opposite side to the heaviest ordnance. 


Technically, the AH-1W could strap on four 
77-US gal tanks, but that configuration is not 
utilised. The AH-1W also has a 100-US gal 
(378-litre) tank option, but this too is never 
used as the larger tank does not permit safe 
weapons firing. Some Cobra crew members 
consider the external tanks to be temperamental, 
especially if they have not been used for a while. 
Each external tanks extends mission endurance by 
about 40 minutes. When long-range deploy- 
ments are called for a C-5 Galaxy is the method 
of choice. To fit in a C-17, a C-130 or a C-141 
the Cobras have to be broken down further, 
which lengthens the time needed for deployment. 


‘Whiskey’ weapons 

One of the AH-1W’s greatest attributes is the 
ability to carry a huge array of weapons and 
external stores. The aircraft is also armed with a 
three-barrelled M197 20-mm cannon and a 
maximum of 750 rounds of ammunition. The 
gun fires at a rate of 650 rounds per minute and, 
although 750 rounds can be carried, a load of 
650 rounds is more typical since a higher 
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number is more susceptible to gun jams. The 
range of shells available includes the standard 
high-velocity PGU, TPT (Training Practice 
Tracers) and HEI (High Explosive Incendiary). 

The gun is normally fired in 100-round 
bursts, which each take just over nine seconds. 
If the gun is fired in a continuous mode, the 
limit is 450 rounds. After that, the crew must 
wait six minutes to give the barrels a chance to 
cool down and avoid heat warpage. The M197 
is an idiosyncratic performer and some crews 
swear that the trigger has to be held for a little 
while to avoid gun jams. 


Air-to-ground ordnance 

The AH-1W can carry a variety of 2.75-in 
rockets in LAU-61/68 pods (76 total rounds), 
various 5-in Zuni rockets, LUU-2 parachute 
flares carried in SUU-44 pods, GPU-2A 20-mm 
gun pods (though these are no longer used in 
practice), AGM-114 Hellfire, AIM-9M 
Sidewinder, AGM-122 Sidearm (anti-radiation 
missile) and the wire-guided BGM-71 TOW 
ITA. Although the aircraft is not AGM-65 
Maverick capable at this time, adding the 
AGM-65 has been investigated. The 
SuperCobra’s manual shows that the aircraft is 
capable of carrying 500-lb Mk 82 bombs, but 
there is no tactical reason for the Cobra to do so. 

Both crew can use weapons simultaneously 
and this is a major tactical bonus. For example, 
the pilot in the back can lay down suppressing 
fire with the M197 gun while the co-pilot/ 
gunner sets up a missile shot. The AH-1W’s 
AGM-114 Hellfire ‘capability is a huge step 
forward over the shorter-ranged wire-guided 
TOW missiles of all other Cobras. While 
Hellfire is expensive, and brings its own set of 
operational problems, its range and destructive 
power is unmatched. It also gives the 
SuperCobra an invaluable concealed stand-off 
engagement capability. A missile can be 
launched without the shooter seeing the target 
(or vice versa) using remote or ‘buddy’ lasing 
from another aircraft or a ground-based designator. 
The Hellfire would acquire the target only once 
airborne, allowing the launching AH-1W to 
stay hidden behind a hill the whole time. 

A major fleet-wide AH-1W upgrade, which 
began in 1995 and is still underway, is the addition 
of the NTS (Night Targeting System). The 
NTS upgrade enhances the older TSU 
(Telescopic Sight Unit) and upgrades the rear-seat 
HUD. The airframe is also given a new nose 
piece to accommodate the new systems. The 
revised HUD symbology includes an attitude 
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display, airspeed read out, ground speed read 
out, torque meter, altitude, launch cues for 
rockets with calculated impact points and 
different rocket modes, gun aiming, LOBL 
(Lock On Before Launch) data for Hellfire, 
TOW launch symbology, Sidewinder 
symbology and Sidearm symbology, navigation 
waypoints, TACAN and aircraft balance points. 


NTS expands capabilities 

The NTS modification incorporates an 
advanced FLIR that provides automatic target 
tracking, a laser designator with rangefinder, 
video camera recorder (VCR) and new direct- 
view optics. The VCR provides VHS tape 
recording capability and tapes made during a 
sortie can be analysed by intelligence and 
commanders later on. On-board taping also 
allows the crew to pop up and look at a target, 
hide, review the scene, and plan their attack on 
the spot from a position of safety. Non-NTS 
aircraft are still Hellfire-capable and utilise the 
TSU unit for the shot, but must rely on a 


Left and below: External fuel tanks 
extend the SuperCobra’s range, though 
few operational taskings would ever 
include their carriage. The 77-US gal 
(291-litre) tanks are more useful for 
ferry flights and extending the sortie 
time for training hops. In keeping with 
the old-style green/grey AH-1W 
camouflage, the fuel tanks were 
themselves green (left). However, as 
they undergo major maintenance the 
Marines’ AH-1Ws are all being 
repainted in an overall grey scheme. 


Bottom: Rockets have always been an 
effective helicopter weapon. If not 
super-accurate, they are at least cheap 
and offer effective killing power over a 
reasonable range. This HMLA-269 
aircraft is carrying a LAU-10 pod with a 
load of live 5-in Zuni rockets. 








different source to buddy-lase and designate the 
target. Having the NTS gives the AH-1W an 
autonomous Hellfire capability. 


Air-to-air Cobra 

The small SuperCobra is difficult to visually 
acquire and the AIM-9 gives it some lethal 
air-to-air teeth. The Marines are unique among 
US forces, and one of the few in the world, 
who teach helicopter air-to-air combat tactics. 
The Sidewinder and Sidearm missiles share the 
same LAU-7 rail launcher. A maximum of two 
can be carried, one under each stub wing. 
When configured with the AIM-9 or AGM- 
122, no other missiles can be carried on the 
same wing. This weapon selection ‘sacrifice’ 
dictates tactics. One approach in a high-threat 
theatre could be to have a single ‘Snake’ config- 
ured with AIM-9s to provide aerial cover for 
another pair of air-to-ground SuperCobras. 

The AH-1W excels in the low-level arena 
and would be deadly against Mi-24 ‘Hinds’ or 
other helicopters — and even unsuspecting ‘fast 


movers’. The AH-1W is considered to have 
‘mid-range’ performance in ACM, against other 
helicopters. For a two-bladed design however, 
the AH-1W is good. When compared with 
four-bladed helicopter performance, its ACM 
performance could be better. The AH-1W is 
lightly armoured and with its small size, agility 
and speed, it is less likely to take a hit. In fair- 
ness though, it has to be admitted that 
Sidewinders would rarely be needed and are 
seen as a luxury load — when more mission- 


pertinent air-to-ground ordnance could be 


This HMLA-169 SuperCobra is seen here before 
undergoing the latest modifications, as applied 
to the aircraft above. The AH-1W fleet currently 
operates with a number of different aircraft 
standards as the upgrade work is being done on 
a ‘when available’ basis only. 


utilised. The SuperCobra is an air-to-ground 
platform and air defence is the responsibility of 
USMC F/A-18s. 


Other mission systems 

All tactical USMC units routinely practise 
using NVGs (Night Vision Goggles) and are 
proficient at night flying. The latest ANVIS-6 
goggles work well for viewing close surroundings 
and are essential for night formation work. The 
current AH-1W FLIR, combined with the 
NTS system, is better for spotting distant targets, 
especially without any ambient light. The FLIR 
has wide, medium, narrow and zoom modes. If 
an AH-1W was to approach an enemy area for 
an attack at night, the gunner would be using 
the FLIR the entire time and the pilot would be 
using NVGs. 


This HMLA-367 AH-1W is an aircraft that has 
been on the receiving end of all the latest 
SuperCobra upgrades. It has the new (black) 
antenna forward of the rotor mast, indicative of 
the ‘Mod 1686’ upgrade, along with the revised 
strobe lighting and new strip formation lighting. 


For survivability and self-defence the AH-1W 
is equipped with the AN/APR-39 (XE2) radar 
warning system, AN/AAR-47 missile warning 
system and has the AN/AVR-2A laser warning 
receiver. On top of the fuselage, above the 
engines, and just aft of the main rotor mast 
resides the AN/ALQ-144(V) infra-red counter- 
measures system. AN/ALE-39 chaff/flare 
dispensers, commonly called ‘buckets’, can be 
found on top of the stub wings. The M197 
cannon is viewed largely as a defensive weapon 
to provide suppressive fire. Its primary purpose 
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Above: AH-1Ws are a mix of new-build aircraft and 
converted AH-1Ts. While some of the airframes 
are comparatively young, the basic technology is 
aging. One priority of the AH-1Z programme is to 
improve maintainability and availability. 


is to keep enemy heads down rather than to kill 
them outright. The gun uses a helmet-mounted 
sight (HMS), and either crew member can slave 
the turret to train on the position that they are 
looking at. The AH-1W’s HMS uses an elaborate 
and now somewhat dated linkage assembly, and 
is seldom used by many gunner/co-pilots as the 
latest modifications to the AH-1W allows the 
M197 to be targeting through the NTS system. 
Many aircraft also have an AIM-1 IR pointer 
(similar to a laser pointer) mounted on the turret 
and aligned with the cannon. This pinpoints 
exactly where the gun is pointing and the beam 
is visible when using NVGs. 


The ‘Mod 1686’ upgrade 

Another important upgrade, initiated in 1997, 
is the ‘Mod 1686’ programme. This mod adds 
an embedded GPS/INS navigation system that 
is linked to the NTS. When a target is ‘lased’, 
the new nav system uses that information to plot 
the target co-ordinates on 4 super-accurate 
10-digit map grid. The target data is stored and 
an electronic pointer marks its exact location. 

After ‘Mod 1686’ the pilot and gunner/co- 
pilot each have a digital display called the CDU 
(Cockpit Display Unit), with a large sub-set of 
independent scrollable ‘pages’. Radio frequency, 
communication procedure, navigation, flight 
planning, targets and waypoints are displayed on 
different pages. ‘Mod 1686’ incorporates the 
latest version 5.0 software, which enhances 
CDU functions, allows the new 10-digit grid 
displays and adds a new de-clutter mode to the 
HUD symbology. ‘Mod 1686’ also brings an 
anti-jam ARC-210 radio suite with secure Have 
Quick and SINCGARS capability. 

Externally, a notable ‘Mod 1686’ feature is 
the removal of the pair of shark fin antennas 
from above the engine cowling. Another 
antenna, just forward of the rotor mast on the 
very top of the cowling, is replaced with a 
slightly different shaped unit. Strangely, the 
‘Mod 1686’ and NTS work is done independently 
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Right: HML/A-167 is one of two AH-1W squadron 
attached to the 2nd MAW at New River. Along 
with HML/A-269 the squadron has held on to its 
out-dated ‘HML/A’ designation as a small mark 
of individuality. 


and so there are some ‘Mod 1686’ aircraft 
without NTS, and NTS aircraft that lack ‘Mod 
1686’. The latter status is more prevalent since 
the NTS programme is the older of the two. 

Other minor AH-1W modifications that are 
ongoing include airframe changes Number 320 
and Number 321. Number 320 is the ‘IR 
Beacon’ upgrade, which adds an NVG-compatible 
light to the red beacon above the rotor fairing 
(better known as the ‘dog house’). Almost all 
‘Whiskey’ Cobras now have this new beacon. 
Number 321 was launched in 1998 and adds IR 
formation strip-lighting panels. 

Later on, the fleet is slated to receive a 
mission data loader, which will have cartridges 
that plug into the cockpit. The system will aid 
rapid mission planning and will save a significant 
amount of time, both in and out of the cockpit. 
Currently many of these planning functions are 
accomplished en route, with the crew ‘head 
down’ during the process. One example of the 
benefits the new system will bring can be seen 
when flying ‘off the boat’ at night with NVGs. 
The crew will be free to devote all their time to 
flying the aircraft, rather than inputting data at 
such a crucial time. In the more distant future, 
an automatic target hand-off system may be 
added. A new IR pointer that is 10 times more 
powerful is also being explored. After the TOW 
IIAs are withdrawn from the inventory, the 
improved TOW IIB will be employed, but 
some aircraft modifications will be required to 
accept it. Another new weapon under develop- 
ment is a laser-guided 2.75-in rocket. 


AH-1W in service 

Each of the nine USMC HMLA units has 18 
AH-1Ws assigned and there are two primary 
AH-1W bases. One is MCB Camp Pendleton, 
California (3rd Marine Aircraft Wing) and the 
other is MCAS New River, North Carolina 
(2nd MAW). The USMCR 4th MAW has a 
unit at Camp Pendleton and another at Atlanta, 
Georgia. Both units have permanent detachments, 





Right: Down in the weeds, where the helicopter 
must live to survive, the AH-1W’s new pale grey 
scheme provides a pleasant contrast with the 
greenery. Its camouflaging effect is more apparent 
ona moving aircraft, at a greater distance. 


one at Willow Grove, Pennsylvania and the 
other det is at New Orleans, Louisiana. There is 
only one FRS (Fleet Readiness Squadron, still 
often referred to by its old-fashioned title, the 
RAG), which is at Camp Pendleton. The FRS 
hosts all new Cobra pilots attending the primary 
AH-1W syllabus. 


Differing deployments 

While, doctrinally, the 2nd and 3rd MAW 
units have the same tasking, there are some 
differences in the way West and East coast units 
actually operate. The West coast HMLA units 
will split and deploy — two-thirds of the unit 
goes to Okinawa and the other third goes to an 
assault ship. The 3rd MAW units take turns 
rotating overseas and, at a given time, all of their 
available aircraft will be gone to either Okinawa 
or the ship. However, after they return, they 
may be at Pendleton for as long as a year and a 
half before a major deployment occurs again. 

On the other hand, the two 2nd MAW East 
coast squadrons (HMLA-167 and HMLA-269) 
are more ‘detachment-oriented’ to the assault 
ships and rotate six SuperCobras every six 
months to various MEUs (Marine Expeditionary 
Units). There may be one or two Dets out, but 
never three. Therefore there are always some 
Cobras and personnel from each of the two 
New River units at home at any given time. 

Detachments are a way of life for the Marines 
and they can often be found operating on an 
assault ship, and reporting to a composite HMM 
unit. During such deployments, the AH-1Ws 
are adorned with the host HMM markings and 
tail code. Other common training deployments 
for Cobra pilots include CAX (Combined Arms 
Exercise), WTI (Weapons Tactics Instruction), 
and various work-ups on assault ships. 










a Ray Pin i 
eae 


The units rotate for an on-call expeditionary 
duty, which means they have to be combat- 
ready and be able to deploy quickly within 16 
to 72 hours with a full complement of aircraft. 
Since the unit may have some aircraft and crews 
already on deployment, a sister unit would 
supply the additional aircraft and personnel that 
would be required. 

The path to becoming a Cobra flyer is clear. 
After completing Navy Training Command’s 
TH-57C syllabus and getting their Wings, new 
AH-1W students then report to the AH-1W 
FRS, HMT-303 ‘Atlas’ at Camp Pendleton. 


The AH-1W ground school phase for student 
pilots requires a minimum of 20 hours and a 
maximum of 40 — most students come out 
closer to the 40-hour mark. The flight phase is 
60 hours and the time each new crew member 
spends at the FRS averages roughly from four to 
six months. 

Familiarisation (‘Fam’), instrument, terrain 
flight, navigation, formation, weapons and lastly 
tactical flight training are all conducted at the 
FRS. Weapons training is limited to rockets and 
the gun. Upon completion of the course, FRS 
graduates are rated as combat-capable, qualified 





as co-pilots and assigned to an operational 
squadron. The squadron undertakes advanced 
tactical training, which deals with employing all 
the AH-1W systems in combat and working 
with dissimilar aircraft types such as the UH-1N. 
There are two full-motion dynamic AH-1W 
simulators, one at Camp Pendleton and the 
other at New River. They are very realistic and 
have two separate independent domes for the 
front and back cockpits. The screens can be 
linked together so the crew in the simulator can 
work together as a team. Camp Pendleton also 
has a second and less-expensive static AH-1W 
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AH-1W SuperCobra in close-up 


The front, co-pilot/gunner’s, cockpit of the AH-1W (left) is dominated by 
the main sight, which in this case is the improved NTS system. Due to the 
sheer lack of space the flight controls in the front cockpit have been 
adapted into an unusual sidestick position. The rear pilot’s cockpit 
(above) has a Kaiser HUD above the console, though it is clear how this, 
and the tacked-on RWR display can actually impede forward view. 


Above and right: The launcher Below: The AH-1W is powered by a pair 
for the TOW missile (above) is of T700-GE-401 turboshafts, which are 
more complex than the powerful but surprisingly compact 
Hellfire’s (above right) as ithas engines. Their power output is limited 
to incorporate the reels of wire by the transmission, a situation which 
needed to guide the missile. will be rectified in the AH-1Z. 


The Marines’ ANVIS-6 night 
vision goggles (above) are 
supplied by Israel’s Elbit. The 
NVGs are essential to the 
AH-1W’s warfighting capability 
and, together with the Night 
Targeting System, they make 
the SuperCobra a true 24-hour 
aircraft. The NTS (left) was 
developed by Israel’s Tamam, 
and is built in the USA by 
Kollsman. NTS is an upgrade 
to the original M65 TOW sight 
that adds new FLIR and optics 
with a laser rangefinder and 
designator. 





Above and right: The standard rocket employed 
by all US helicopters is the 2.75-in Hydra 70 family 
- which includes any warhead type fitted toa 

Mk 66 motor. This HMT-303 AH-1W (above) is 
carrying a 19-round LAU-61 rocket pod. The 
effective range for rockets is between 3000 m (1.86 
miles) and 5000 m (3.1 miles). This HMLA-775 
aircraft (right) is training on the range. 


simulator in a trailer, which has the latest NTS 
and ‘Mod 1686’ configurations. 

Flight briefings are generally conducted two 
hours prior to take-off, and include all of the air 
crews involved. The one-hour mission brief is 
handled by the mission leader, and later the 
pilots conduct individual cockpit briefs that last 
10 or 20 minutes. New Cobra pilots are often 
asked to conduct the briefs so they can gain 
practice and perfect their technique. 

The front gunner/co-pilot can only enter the 
aircraft from the left side and the pilot can only 
enter from the right. This is a result of how the 
Cobra canopy system was designed, being uni- 
directionally hinged in a forward-aft opposite 
fashion. A concern is that if an aircraft were to 


Apart from training rounds, ammunition for the 
M197 20-mm cannon includes the M56A3/A4 high 
explosive incendiary (HEI) and the M53 armour 
piercing incendiary (API). There is also a special 
air-to-air version of HEI, the M246 HEI-T-SD 
(tracer, self-destruct). If the fuse does not score a 
direct hit, it is set to explode after five seconds in 
the air to maximise the chances of a hit against a 
fast-moving target. 


roll on its side, one crew member would be 
trapped. However, each seat has a yellow emer- 
gency handle positioned between the 
crewman’s legs. Once a safety pin is removed, 
the handle is armed and when pulled, it fires an 
explosive cord that shatters both the right and 
left side of the Plexiglas for emergency egress. 
There is also a canopy breaker tool if needed. 


Inside the SuperCobra 

More than most cockpits, space inside is at a 
premium. There are no map pockets and 
gunner/co-pilots will often bring a navigation 
bag to drape over the TSU assembly, allowing 
the bag to dangle between their calves. The 
pilot in the back seat actually has more room 
since the fuselage tapers forward. There is a 
foot-switch on the floor for outgoing communi- 
cations and the aircraft has a ‘Bitching Betty’ 
warning system that talks using audible cautions. 


The front seat has the flight controls mounted 
on the side consoles (cyclic and collective) with 
padded arm rests directly below. The control 
sticks are shorter and stubbier than the more 
normal floor-mounted controls found in the 
back, which is normally where the flying is 
done from anyway. Flying using the front 
controls is harder than flying with the aft set. 
The pre-flight takes about 20 minutes when the 
Plane Captain (P/C) looks for any problems 
before the crews arrive. 

The crew inspects the batteries, filters, fluid 
levels, tail rotor, cotter pins, safety wires, main 
rotor, engines and general aircraft integrity. The 
gunner inspects the TSU, ensures that the M197 
gun is clear of rounds and verifies that there are 
no rounds in the barrels. Usually the gunner 
handles one side of the aircraft and the pilot the 
other. If the aircraft is going out for a test flight 
without a gunner, then the pilot pre-flights the 





entire aircraft. Often the P/C will follow the 
pilot around to unbutton and re-button the 
access panels for them. The pilot climbs in the 
cockpit and starts looking at all the switch posi- 
tions, checking that the aircraft had a proper 
shutdown previously. 

At start-up, especially with the NTS fitted, 
the gunner is busy firing up the systems, so a 
checklist challenge and response is not usually 
done — with the exception of the take-off 
checklist. The pilot turns on the battery, fuel is 
selected to ‘on’, and initiates the starting process 
that is relatively automatic. The SuperCobra 
does not have an APU (Auxiliary Power Unit), 
so it depends on a battery starter. Initially the 
AH-1W had a high-maintenance 20-cell 
battery, but that was replaced with a more 
efficient 19-cell battery. The 19-cell unit still 
sometimes does not have the desired voltage, so 
on occasion some systems are not turned on 
until after the aircraft is fired up. If the battery 
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does not have enough ‘juice’, a power cart may be 
used. First thing in the morning, the batteries 
are charged using an external source. Once the 
aircraft has been flown for a while, the battery is 
charged and easily starts the engines. 

After start-up, the Cobra has an efficient air 
conditioning system that routes cold air directly 
to the back and bottom of the two seats. This 
combats the flight-suit/greenhouse effect. With 
skids, the AH-1W must air taxi and this is easy 
to manage unless there happens to be a strong 
tail wind. 

Take-off styles differ. One approach is to 
simply pull on power and come up to a hover. 
If a pilot wants to get off quickly, the pilot will 
pull off the ground and put the nose down 
safely at about 3° to 5° degrees while adding 
power. The nose can be put down as low as 10° 
degrees for departure, but for safety reasons this 
is not advisable. With a full load of gas and 
weapons, the SuperCobra can demand 100 per 


Above: The AH-1W was a compromise aircraft for 
the Marine Corps which, in the early 1980s, tried 
desperately to acquire the AH-64A Apache. 
However, funding was released to support only 
the (major) improvements Bell had developed as 
part of its AH-1T+ programme. These included 
replacing the original T400 engines with the 
current T700s, upgrading all the systems and 
sensors, and adding new weapons capability. 
The prototype AH-1W flew in November 1983. 


Left: Though this HMLA-267 aircraft has only a 
set of empty launchers, it was the integration of 
the AGM-114 Hellfire that gave the AH-1W sucha 
great leap forward in capability. 


cent torque and care needs to be taken while 
hovering, with wind speeds and wind angles. 

If weapons arming is required, the aircraft 
will go to an arming area for between five to 10 
minutes. For arming and de-arming, a challenge 
and response checklist between pilot and gunner 
is always used. Arming is the last stage before 
heading out on the mission. 

One less than desirable aspect of Cobra flying 
is that the pilot tends to get saturated with 
duties, due to the extensive amount of systems, 
switches and modules that have been added 
over the years. These all have to be handled 
while flying and fighting the aircraft. 


Flying the ‘Whiskey’ 

When asked about his AH-1W experiences, 
Major Dunn of HMLA-167 said, “I flew the 
AH-1J in the RAG and then went to the 
AH-1W, which is an awesome machine. Going 
to helicopters, the Cobra was my first choice 
since I wanted to shoot. Flying the ‘J’ model 
took a lot of finesse, and then later going to the 
“W° — it is in a different class with the additional 
power and is a much more capable platform. 

“The TOW missile is a great weapon and is a 
good back-up when the situation isn’t right for 
Hellfire. This could be a smoky battlefield or 
perhaps the Hellfire has too much punch. If you 
want to take out a smaller target, the TOW may 
be the desired weapon. They are also more cost 
effective at about $10,000 a copy compared to 
$40,000 for the Hellfire. 








Although they can fly 
division (four-ship) 
sorties, Cobras normally 
fly in sections (two-ships). 
Special formations include 
parade (flying ata 
clearance of a single rotor 
diameter), cruise (three to 
five rotors) and combat 
cruise (each aircraft no 
closer than 500 ft (152 m) 
and +10° abeam) which 
allows the Cobras to cover 
each other with weapons. 
If a section is down low 
transiting a narrow valley, 
for example, the second 
ship may fall into an 
in-trail position. 








“We use rockets all the time for marking and 
suppression. For training this year, our squadron 
received 2,500 rockets and nine Hellfires. 
Unfortunately, we do not have very many 
opportunities to launch missiles for training due 
to the expense involved. I did have a lot of 
opportunities to launch them during WTI, but 


otherwise it is rare. For Sidewinder and Sidearm 
launches, we take a test in our squadron and 
whoever scores the highest gets the missile. 
“When a pilot has an opportunity to fire any 
kind of missile, they study for weeks or months 
since the opportunity is one the highlights of 
their career. Everyone gets to shoot at least one 





TOW also. Many of the younger guys are given 
the opportunity to do launches as well, since the 
more experienced pilots usually already have at 
least one launch under their belt. 

“Pilots employ the rockets differently, and 
they are vital for training and maintaining our 
readiness. I have had an opportunity to do 





The USMC's 180-strong fleet of 

AH-1W SuperCobras is scheduled to 
undergo a major remanufacture and 
upgrade, which is still sometimes 
(incorrectly) referred to as the AH-1 4BW 
(Four-Bladed Whiskey). In fact, the 
Marines’ new aircraft will be 
redesignated as the AH-1Z, and will 
possibly be known as the CobraVenom. 
The 4BW appellation harks back to the 
late 1980s when Bell modified a single 
aircraft by adding a new composite rotor 
to the AH-1W prototype (BuNo. 161022). 
This demonstrator lacked all the 
refinements and new avionics and 
systems of the latest package. Though 
aimed squarely at the Marines, the 

AH-1 4BW was never funded as a 
programme. The airframe was returned 


to its original two-bladed configuration 
and returned to service with the 2nd 
MAW. 

Over the years, the continual 
upgrades to the AH-1W have made the 
type more complicated to learn and 
operate, the pilot workload has become 
significant and many new systems have 
been bolted on in an ad hoc and 
sometimes confusing fashion. The ‘Zulu’ 
model will integrate all these system 
changes with a digital architecture in a 
‘user friendly’ glass cockpit, plus the 
new rotor system. 

Changes will include an all-composite 
four-bladed main rotor with a hingeless 
and bearingless rotor system, a four- 
bladed tail rotor, new hydraulics and 
new electrical distribution system. Litton 


The AH-1Z wrings yet more life out 
of the Cobra by taking much of the 
work that Bell has done on 
proposed export versions of the 
‘Cobra Venom’ and giving it to the 
Marine Corps. 


Guidance and Controls has allied with 
Bell-Textron to supply the IAS 
(Integrated Avionics System) comprising 
colour multi-function displays, mission 
and weapons computers, advanced 
communication and navigation 
equipment and all related software. The 
finished product will greatly reduce crew 
workload and help them concentrate on 


fighting rather than managing the aircraft. 


The ‘Zulu’ will have an enhanced NTS, 
with a more sensitive FLIR and a higher 
resolution, longer range television 
system. 

Speed, manoeuvrability, range, 
crashworthiness and lift capability will all 
be better than the ‘Whiskey’ and 
battlefield survivability much enhanced. 
The new ‘Zulu’ model will have beefier 
skids, allowing an increased maximum 
gross weight of 18,500 Ib (8392 kg). 
Although the new empty weight will be 
higher (at 12,200 Ib/5534 kg), the ‘Zulu’ 
will be able to carry more weapons 
(6,300-Ib/2858-kg useful load). With the 
four-bladed rotor system the AH-1Z will 
be quieter, have even less vibration, 
improved transitional lift and its ACM 
turning envelope will be superior. 

The new rotor system will also allow 
permit better g performance, with limits 
of -0.5 g and +3.0 g. The ‘Zulu’ will be 
able to exceed 200 kt (370 km/h; 230 
mph) in a dive, the 30-minute maximum 
cruise speed will be a fast 158 kt (292 
km/h; 182 mph), and the maximum 
continuous power speed will be 148 kt 
(274 km/h; 170 mph). While performing 
as escorts, today’s AH-1Ws have a hard 
time keeping up with the powerful 





CH-5E, but this will change after the 
‘Zulu’ update. Internal fuel capacity will 
be increased from 2,086 Ib (946 kg) to 
2,766 lb (1254 kg), giving the AH-1Z a 
range of 370 nm (684 km; 425 miles) 
and endurance of 3% hours. With an 
external tank, the range increases to 398 
nm (737 km; 458 miles) and the 
endurance is 4.0 hours with a 20 per 
cent reserve. 

The AH-1Z will keep the same T700- 
GE-401 engines, but will have a new 
2,625-hp (1958-kVV) transmission. The 
new transmission will be able to match 
engine performance. The AH-1W has 
always been plagued with battery 
problems and the ‘Zulu’ model will 
receive an APU, which will be mounted 
in the ‘dog house’ rotor fairing. The 
‘Zulu’ will be able to hover in excess of 
7,000 ft (2133 m) outside of ground 
effect. The Sidewinder and Sidearm will 
be moved to hardpoints on the end of 
the stub wing, allowing up to 16 other 
missiles to be carried below, all at the 
same time. The Sidearm will eventually 
be withdrawn but the AIM-9 will 
become a more common sight on escort 
sorties. 

The first AH-1Z is slated to fly in 
October 2000 with the first delivery to 
the Marines scheduled for 2003. The 
service life of the remanufactured AH-1Z 
will be zeroed, extending the Cobra 
timeline well beyond the year 2020. The 
USMC's UH-1N Twin Hueys will go 
through a similar modification (to 
become the UH-1Y). The AH-1Z and 
UH-1Y will share common systems, 
engines and components. The upgrades 
will enhance their deployed and 
shipboard operations significantly and 
the shared AH-1Z/UH-1Y parts and 
support equipment will save space 
(85 per cent of maintenance-significant 
items will be identical to both 
helicopters). 


ACM with F/A-18s before and when they 
came into our arena down low, we won half 
the time. If they kept at high altitude, then they 
would win. We are a threat for enemy aircraft 
that may want to try to jump our transports. 
“The Cobra is very flexible — an example 
being a mission that I will be flying tomorrow. 
We will start out by calling an artillery position 
(also called ‘arty’), roll in and fire PGMs, refuel, 
reload with rockets, and support the ground 
troops on a different part of the battlefield. The 


California’s Camp Pendleton is the de facto 
home of Marine Corps SuperCobras. This AH-1W 
is a HMLA-369 ‘Gunfighters’ aircraft. The 
‘Gunfighters’ are one of the six units that 
currently operate from Camp Pendleton - home 
of Marine Aircraft Group 39 (MAG 39). 


Cobra pilots are very well trained and I feel that 
it takes two years to produce a good AH-1W 
pilot. The individual has to know ground tactics, 
fixed-wing tactics, artillery, boat operations, and 
know the AH-1W systems. Then the crew can 
do just about anything they are tasked to. 

“To me, you have to be a MAGTF officer to 
be a Cobra pilot. You have to know what the 
ground guys, the jets, and the transports are 
doing. You need to know the scheme of 
manoeuvre, your own aircraft, and that is the 
bottom line. We do it every day, and to be 
effective you have to know all parts of the 
Marine Corps.” 

AH-1W pilot Major Patterson, also of 
HMLA-167, added, “I wasn’t sure if initially I 
wanted to go infantry or aviation, but ended up 
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Above and opposite: The SuperCobra is equally 
at home on /and or at sea. When deployed on one 
of the USMC’s LHA or LHD assault ships, as part 
of the aviation combat element of a MEU(SOC), 
the eight AH-1Ws that go to sea can be away 
from home for five months. 


going into the aviation field. Flying the AH-1W 
is the best of both worlds since you work so 
closely with the guys on the ground — it is a 
very tactical job. I recall when we transitioned 
from the AH-1T to the AH-1W. The 
‘Whiskey’ had a lot more power and was new, 
including that ‘new aircraft smell’. 

“With the extra power of the AH-1W, you 
can still fly at 130 knots on one engine. That 
was not an option in the ‘T’ model and even on 
some days during CAX at Twentynine Palms it 





was hard just getting off the ground. The ‘J’ 
model was basically rockets and guns, the 
‘T-TOW’ had TOW, and the ‘W’ is PGM 
capable with Hellfire and laser technology. 

“The PGMs — Hellfire and TOW — allow 
surgical-type impacts which commanders prefer. 
I find ACM training a valuable tool as it helps 
the crew co-ordinate better since you have to 
do things faster. Once I had an opportunity to 
fire a Sidewinder from a Cobra at China Lake 
for a test. The plan was to attack a re-usable 
drone, and the drone would launch a flare that 
the Sidewinder would track. 

“T initiated the launch at the drone, and 
when the flare fired, it became hung up on the 
drone skid. The Mach 2 Sidewinder dorsal fin 
actually contacted the drone skid, knocking off 
part of the skid. The drone lived to see another 
day however, since the Sidewinder did not have 
a warhead. Today the BQM-74 drones are used 





Unit Tailcode 


=< 


L/A-167 

LA-169 

LA-267 

L/A-269 

LA-367 

LA-369 

LA-773 (Reserve) 
MLA-773 Det A 
MLA-775 (Reserve) 
LA-775 Det A 


VIPERS 


<< 





SESE Se Se Ss Ee SS 





ATLAS 


T-303 (FRS) 


Notes: 


The AH-1W in USMC service 


Nickname 
WARRIORS 


STINGERS 
GUNRUNNERS 
SCARFACE 
GUNFIGHTERS 
RED DOGS 
RED DOGS 
COYOTES 
COYOTES 


and the last time the AH-1W shot at one in a 
Puerto Rico range, it hit the drone. LUU-2 
flares are used as heat sources also for AIM-9 
shots. I like motivating and teaching new young 
Cobra guys about the Marine ground forces. I 
think that understanding makes a good Cobra 
pilot and knowing the jargon and what the 
ground troops are thinking, they excel. If they 
absorb that knowledge, I have helped carry on 
our tradition.” 

Some of the first AH-1W airframes have now 
exceeded 2,500 hours of flying time and the 
aircraft are about 65 per cent-70 per cent 
mission capable. With three support personnel, 
an operational turnaround takes about an hour. 
Maintenance access is good and the engine 
cowlings are hinged so that they can be opened 
in an upward direction, quickly exposing the 
T700 engines for pre-flighting and maintenance. 
The SuperCobra was designed for modular 


Base 


New River, North Carolina 
Camp Pendleton, California 
Camp Pendleton, California 

New River, North Carolina 
Camp Pendleton, California 
Camp Pendleton, California 

Atlanta, Georgia 

Willow Grove, Pennsylvania 
Camp Pendleton, California 
New Orleans, Louisiana 
Camp Pendleton, California 


1. HMLA-773 Det A is slated to move to Johnstown, Pennsylvania in September 2000. 

2. Both New River-based 2nd MAW units are technically designated ‘HML/A’ in lieu of ‘HMLA’. This originally differentiated between 
the ‘Light’ and ‘Attack’ roles. Its use dates back to the early 1980s when all ‘Huey’ units were designated HMLs and Cobra units were 
HMAs, before the merger of the types into one unit. The 2nd MAW used ‘HML/A’ at the time and the 3rd MAW used ‘HMLA’. The unit 
designation difference has been perpetuated over the years. Interestingly, the HML/A-167 and -269 aircraft have the unit designation 
painted on in the same fashion as the 3rd and 4th MAW aircraft do, ‘HMLA’ without the slash. The 2nd MAW unit patches, letterhead, 


etc. do include the slash. 
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The SuperCobra is not a heavily-armoured 
aircraft, but from that stems its small size and 
lively performance. SuperCobra crews have to 
rely on good planning and good tactics to keep 
their aircraft out of harm’s way, rather than 
trying to soak up punishment in combat. 


replacement and often boxes are simply 
unplugged and exchanged. Since the airframe is 
small, skinny and condensed, there are some 
tight areas that are hard to get to. An engine can 
be changed in about three hours, which is 
much faster than the previous AH-1T (which 
took about a day). 


Fixing them for the fighters 

Maintenance Officer and AH-1W pilot 
Major Bill Tosick added, “A nice thing about 
the ‘Whiskey’ is that it was designed for the 
maintenance Marine as well. There are places to 
stand when working on the aircraft and many 
modules are removable. The engine is easy to 
remove and access to components is great. The 
aircraft is transmission limited, and if I am 
pulling 100 per cent on the transmission, the 
engine pack is using only 55 per cent. This 
means that with a stronger transmission, we 
could carry a lot more with stronger skids. Over 
the years, since we have bolted more and more 
stuff on the airframe, it has become heavier. 
The ‘Zulu’ model will have new stronger skids 
and a new transmission. 

“This aircraft is one of the most versatile 
attack helicopters around with a great variety of 
weapon options. In a battlefield that is covered 
in smoke, we can fire the TOW II missile. We 
have both air-to-air and anti-radiation missiles, 
and with Hellfire, it is a great asset to our 
country. This aircraft was built to support the 
Marines and it does that very well.” 

The Warriors XO is Lt Col Burlingame, a 
UH-IN pilot. When asked about HMLA-167 
and his job, he stated, ““The Huey and Cobra 
team has come a long way in working together 


over the past few years. We have developed 
good tactics including employing PGMs and 
learning the associated systems. Pairing the 
AH-1W and the UH-1N together is a good 
match, especially at night. The Cobra can pick 
out targets pretty far away and we can provide 
local security such as letting off troops and 
helping with suppression fire. 

“Our primary mission continues to be 
training crews and preparing aircraft to attach to 
the MEU ACEs (Aviation Combat Elements) 
with a composite unit. The pilots have to be 
ready and we will be providing four Cobras and 
two Hueys to one of the composite squadrons 
soon. On each expeditionary deployment, we 
will eventually have six Cobras and two Hueys, 
and are waiting for all of the Cobras to finish 
going through the upgrade programs. The 
performance of our Marines is excellent and 
they maintain the aircraft very well. For 
example, today when you looked up and down 
the flight line, all the AH-1Ws and UH-1Ns 
were all launched on time, which is indicative 
of the hard work and the amount of effort that 
the maintainers put in. We have great pilots and 
superb maintenance folks!” 

The Commanding Officer of HML/A-167, 
Lt Col Mike Williams, has over 4,200 hours in 
the UH-1N and has been in HMLA units for 
many years. When asked about the unit, Lt Col 
Williams said, “When we get new pilots from 
HMT-303, we put them through a syllabus that 
we call ‘Warrior U’ (University). They are 
taught additional new areas about the AH-1W 
and are given a good foundation. After they 
have become more familiar, they are given a job 
(in addition to flying) here at the squadron. 


Facing the future 

“The AH-1W is capable of doing the job and 
with the ‘Mod 1686’ and ‘Zulu’ upgrades, we 
will have one of the most capable helicopters on 


Below: The SuperCobra will continue to be the 
Marines’ only combat helicopter until 2020, at the 
earliest, By then it will be in the form of the 
overhauled and improved AH-1Z - an aircraft 
absolutely at the end of its design life but one 
which will still be a hard act to follow. 


the battlefield, and tlfe Cobra may serve until 
the year 2030. We used to provide an AH-1W 
ACM syllabus, but there was some concern that 
the intense training was shortening the airframe 
life. Now that detailed evaluations are complete, 
it has been determined that it was not really a 
factor and we may soon begin the ACM 
syllabus again. 

“The end of the Cold War has affected our 
country, and the world is now a more 
dangerous place since weapons (including 
weapons of mass destruction) have proliferated. 
It is kind of like a bunch of worms that got out 
of a can and you can’t know where everything 


went. The world, in the form of an array of 


third world nations, now has a lot more hot 
spots globally as a result. This makes us busier 
than ever, we have to maintain our force presence 
and keep on the tip of the spear. 

“It would be nice to see our pilots get more 
flying hours, which would help with proficiency. 


Semper Fi SuperCobra 


One prime directive is we have to stay alive to 
be tactical, which we execute very well. We are 
written into a lot of different scenarios and 
contingencies to deploy anywhere in the world. 
When negotiations end, that’s where we begin. 
We are constantly training with the grunts and 
working with ground commanders, 

“There is always a different mix of peace- 
keeping and taskings, and we are proud to be 
Marines. Anytime a hot spot arises around the 
world, you can bet that the Marines will be 
there is means that we deploy often, but 
some of the real heroes are our families. As we 
are gone a lot — they have to be tough!” 

Ted Carlson 


Marine Corps AH-1W pilots live in a ‘low-level 
world’ - one that is as close to their troops on the 
ground as they can get. The driving force behind 
all Marine aviation operations is to support the 
infantry and do as much as possible with the 
limited resources available to it. 








Being chosen for test pilot 
school is a recognition of skill, 
determination and an abiding 
interest in all facets of aviation. 
It means that, if successful, one 
will belong to the top class in 
aviation, no matter whether 
one is a military or civilian 
pilot. But before pilots may call 
themselves test pilots, they face 
a very exhausting training 
programme. This report on the 
French flight test school (Ecole 
du Personnel Navigants d’Essais 
et de Reception, EPNER) 
explains why. 


TTI 
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Above: Orange-suited EPNER personnel pose in 
front of their gate-guard — the Rafale A 
technology demonstrator. 


Left: The Alpha Jet is a useful tool for many test 
pilot training purposes, including spin training 
and the introduction of pilots with a ‘heavy’ 
background to flying in agile fast jets . 


est pilots are pioneers. They enter envi- 
Tienes no one has entered before. 

Their job is to set standards and push 
back aerospace boundaries. In essence, this job 
has not changed since the first attempts of 
humans to reach for the sky. A new or modi- 
fied manned aircraft still needs to be tested by a 
human being in flight. Of course, computer 
simulation has taken over a lot of the task and 
can generally predict or determine how an 
aircraft behaves in the sky, but a live test is still 
required as proof, and even in the days of high- 
powered computer models, the unpredictable 
can occur — and very often does. Enter the test 
pilots. They actually feel the performance and 
handling of the aircraft, and subsequently 
analyse and report their findings and recom- 








EPNER’s best known aircraft are its three Mirage 
IIIBs, employed in the fast-jet phase of the test 
pilot course. One of the aircraft received a special 
scheme (right) in commemoration of EPNER’s 
formation. The fleet has become increasingly 
difficult to maintain. 


mendations back to the test team. As well as 
helping the development team refine the design 
of the aircraft, and to iron out any bugs, the test 
pilots’ reports form the basis of the pilot’s notes 
which allows the new or modified type to be 
introduced to service pilots. 


Meticulous planning 

A test flight is much more than simply taking 
an aircraft into the air and checking out if 
everything works. It is always a carefully 
planned exercise with meticulously defined 
objectives. “One has to shape the flight as much 
as possible to the objectives and with the right 


For multi-engined ‘heavy’ instruction the Nord 
262A is used. This example is seen with its port 
propeller stopped and feathered during 
instruction into asymmetric testing. Onboard test 
equipment allows the training of test engineers. 


| 


tools,” says Lieutenant Colonel Bertrand 
Zundel, director of EPNER and former air 
force pilot. “Flight test is extremely expensive. 
That is why one has to try to do as much as 
possible in one flight in order to use the very 
expensive measurement and control equipment 
for as short a time as possible.” 





Above: EPNER has the prototype Mirage 2000D 
(301) in its hangar, and hopes to have this and 
another D to replace the elderly Mirage IIIs. The 
2000D would represent a modern fly-by-wire 
fighter aircraft. 






A test pilot has to have a very good academic 
background. “It is our job to train people how 
to organise a test flight and choose the right test 
method. We familiarise them with measure- 
ment equipment, flight management and data 
processing. We teach them to give an opinion 
about the test results compared to the specifica- 
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The Mystére/Falcon 20 has been a stalwart of the French test effort for many years, providing 
sufficient internal space and adequate performance for testing of avionics items, notably radars. 
EPNER employs aircraft with both standard airframe (above) and with nose modified to house fighter 
radar (below). The EPNER badge is a parody of a 1940s school traffic sign. 








EPNER regularly borrows aircraft as required 
from other organisations, especially from the 
co-located Centre d’Essais en Vol. This Jaguar E 
is assigned to the CEV at Istres. 
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tions or standard of an aircraft. We teach them 
how to report in understandable words their 
experiences, in written form as well as verbal- 
ly,” says Zundel. 

The test pilot is the link between the design- 
ers and operators. “That is why they have to 
have good communicative skills and why they 
have to be team players,” emphasises Jacques 
Dumoulin, EPNER deputy director. “They 
must possess the capability to clearly explain to 
the test team their experiences in the air. On 
the other side, the test team has to clearly 
explain what the essence of the task is.” 

EPNER also provides training for engineers 
and air traffic controllers. “We let our students 











follow the courses in mixed groups. This is 
essential because an engineer has to understand 
the work of the pilot and vice versa. It is a 
permanent dialogue and exchange of experi- 
ence. In professional flight test this is the way 
they work so we think they have to be trained 
like this,” says Dumoulin, who himself is a 
flight test engineer. 

Early in the course the student learns that 
safety is overruling, even more so than in the 
operational air force. “In the air safety is most 
important, and comes above the test itself,” 
emphasis Knoepfel, an experienced former 
German navy pilot with a suitcase full of 
Tornado hours. RAF Puma pilot Flight 
Lieutenant Ian Smith adds: “As a test pilot you 
have to realise very well that you fly an aircraft 
you have never flown before. You have to 
ensure that you do everything within the safety 
margins and you may never loosen your hold 
on safety.” 

Not only the safety of the pilot is at stake. In 
any case, the loss or damaging of a test aircraft 
has to be avoided. Flight test has become a 
tremendously expensive business. Every flight is 
carefully planned and executed. Delays can 
prove to be financially disastrous as it may lead 
to cancellation or claims. 


Istres base 

The military flight test schools are for obvi- 
ous reasons established at major flight test bases. 
EPNER is located on the big French base of 
Istres near Marseille. It is blessed with good 
weather conditions, and is situated in a low 
population area (Crau Plain, Camargue). Istres 
is the focal point of the French aerospace indus- 
try and flight test and has existed since 1917. 
The Centre d’Essais en Vol (CEV), the national 
umbrella organisation for aerospace, has its main 
hub here with thousands of acres of intrument- 
ed test ranges, including over water. The 
runway is 5000 m (16,400 ft) long. As a part of 
the CEV, EPNER is free to use the most 
modern (and very expensive) facilities. 

Istres is also a major air force base (Base 
Aérienne 125), home of two squadrons of 
Mirage 2000Ns and the whole C-135FR tanker 
fleet. All the main contractors such as Dassault, 
SNECMA, Thomson-CSF and Eurocopter 


ALAT supplies EPNER with several helicopters 
on loan for training purposes. Operating with the 
EPNER (the orange flying suits giving away the 
test pilots), this is an SA 342M Gazelle equipped 
with roof sight and HOT missile mounts. 


have their own test activities at. Istres or 
frequently use the base. The air force and navy 
have detachments of their operational evalua- 
tion centres here, while the Wehrtechnische 
Dienstelle 61 (German flight test centre) is also 
a frequent visitor for flight test. 

The CEV has some 550 people there, includ- 
ing around 100 military personnel. Another 100 
military are from the operational evaluation 
centres and 750 from contractor flight test 
departments. Approximately 4,600 flights take 
place annually under test air traffic control. The 
CEV accumulates around 4,000 flight test hours 
and 1,100 hours of piloted research simulation 
each year. In total, Istres counts some 27,000 
take-offs and landings annually. 

“This way, the students come into contact 
with the newest techniques, can use a varied 
test fleet and can easily meet people from the 
real test world,” says Dumoulin. It happens that 
a computer room is used, say, for one hour by 
EPNER students, the next hour by a Rafale or 
Dassault Business Jet test team. The instructors 
are almost all EPNER graduates. In order to get 
a more international nature, the staff now also 
has a German instructor and is searching for an 
Italian and a Spaniard. However, it has proved 
difficult, which Zundel regrets. “Foreign 
instructors bring other approaches to our 
students. Convincing foreign authorities is a 
time-consuming process. It took us five years to 
get a German.” EPNER students are for the 
most part French, although foreigners also 
attend. In the 98-99 class are, among others, 
British and Germans, while over the years 
several exchanges have occurred between other 
military flight test schools. 


Anticipation required 

When somebody applies for the rigorous 
flight test pilot training, they have to be more 
than simply just an excellent ‘stick and rudder’ 
pilot. “It is very important that the candidate 
student has the ability to quickly anticipate 
during altering situations,” says Zundel. 

“Every test flight is different. Moreover, the 





The SA 330 Puma forms an 
important part of EPNER’s rotary- 
wing syllabus, with aircraft on 
permanent strength and borrowed 
from the air force (above). The 
permanent Puma (below) is being 
modified so that its cockpit (right) 
can be rapidly reconfigured. This 
allows rotary-wing test pilots to 
evaluate new layouts, and to 
operate with varying levels of 
cockpit sophistication. The 
aircraft is fitted with a sensitive 
air data boom for highly accurate 
readings. 


test pilot often flies in a different aircraft. You 
simply don’t have enough time to get comfort- 
able in an aircraft.”” Candidates are accepted on 
various conditions, but all are based on the same 
principles. “We check the French candidates 
ourselves,” says Zundel. “We let, for instance, a 
pilot of a big Atlantic maritime patrol aircraft fly 
in an Alpha Jet trainer. We do simple exercises 
to see how they anticipate. We recommend 
foreign authorities to check similar skills with 
their candidates before sending them to us. 
Because of this reason we basically do not want 
them to be too old. It is really hard work, in the 
air as well as on the ground.” At 41, Ruidiger 
Knoepfel acknowledges. “At my age it is indeed 
hard. We have to learn a lot in a very short 
time. Moreover, it is in a different language to 



















what I am used to, so that I have to shift my 
attention between the language and the 
training.” 

Before foreign students come to EPNER 
they first have to, if necessary, follow a compre- 
hensive French course. The drawback is that 
this can affect their flying abilities, resulting in 
problems during the early period. This might 
change in the future. “Later in 1999 we will do 
one of the courses in English,” says Dumoulin. 
He refers to the non-experimental flight test 
course. This course covers all the tests that have 
nothing to do with the flying qualities of an 
aircraft. A good example is testing a radar. Any 
modifications to the aircraft itself have already 
been tested, but not the performance of the 
radar. 
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EPNER 











Alouette Ils (above) and IIIs (below) serve 
EPNER well on a variety of rotary-wing duties. 
The Alouette III is a permanent assignment, 
while the ALAT Alouette II is seen while giving 
experience of waterborne operations. 








For more than 50 years, since its establish- 
ment in 1946, EPNER has exclusively given its 
lessons in French. Now it has been realised that 
with growing international co-operations and 
the resultant need for greater exchange of 
knowledge, an English speaking course will be 
more attractive for foreign students who at 
present need to learn French first. 

According to Zundel it has not yet been 
decided whether all courses will be in English. 
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“It requires a tremendous effort from the 
personnel. And do not forget it takes a lot of 
time to translate the courses.” Despite the 
language, EPNER is well thought of. Major 
Pleun Troost, a highly qualified Dutch Air 
Force test pilot, ended first of his class in 1993. 
He did his work placement at the US Navy 
Test Pilot School at Patuxent River and visited 
the Empire Test Pilot School by virtue of his 
profession. He is currently assigned to the 416th 
Flight Test Squadron of the US Air Force at 
Edwards AFB. “The French are very good in 
system integration, which is very important 
nowadays. The French do not have any prob- 
lems with letting foreigners work with their 
newest equipment. They really like to promote 
their stuff. The USA and the UK are sometimes 
hesitant with their sensitive equipment.” He 
praises the high academic levels which are 
certainly are on a par with the USAF Flight 
Test School. » 


Ground studies 

Study at EPNER demands the utmost of the 
student. Hours and hours, and virtually all free 
time, are spent on academics and self-study. 





An AS 350 Ecureuil and SA 365 Dauphin from the 
CEV fleet flank an Alouette III, borrowed from 
ALAT, during EPNER operations in the Pyrenees. 
The wheeled helicopters both have skis attached 
for operations on snow and soft ground. 


Students cannot afford to get behind, but for 
their graduation in June they are willing to give 
all they can. Pleun Troost emphasises that one 
has to have the absolute will to fulfil the course, 
but the study tempo is punishing. “Often I was 
occupied with the study for 18 hours a day — 
sometimes I got only two hours of sleep a 
night. In the beginning I had to adapt to the 
language, but fortunately the level of the course 
was not that high. But as the course advanced 
the study got more difficult. The working day 
at the air base commenced with quarter to eight 
lessons and flight preparations. After lunch we 
flew, followed by writing the test report which 
takes about six to eight hours a day. Then it was 
time for self-study. The first four months I was 
busy with training seven days a week, 12 hours 
a day. The other eight months I had only four 
hours of sleep a night during weekdays, and 
about eight at the weekends.” 


Language preparation 

Pleun Troost prepared for his training at 
EPNER well but he had not expected it to be 
that intense. “The interference of the French 
language, which is used continuously on the 
ground and in the air, gave an additional 
enhancement of the workload. Apart from 
living in France, I was expected to converse and 
write my test reports in French.” 

Despite the initial language problems and the 
intensity of the training, with hindsight Troost 
would do it all over again. “I love to experi- 
ment with the limitations of everything that 
flies or rides. I have always had an interest in 
state-of-the-art technology. I wanted to gain 
more knowledge over the aerodynamic perfor- 
mances and possibilities of other aircraft. 
Without doubt, all test pilots have similar 
motivations.” 

The cooperation with specialists in aerospace 
makes the job so interesting for Pleun Troost. 
“One comes into contact with the newest 
technologies and one gets involved in the 


Five Pilatus PC-7s were supplied to the CEV fora 
variety of duties, including slow chase duties. 
EPNER regularly borrows the aircraft for its own 
purposes. 


development of aircraft and system integration. 
One gains experience with new systems and 
system performances long before the opera- 
tional squadrons start using it. In my case, I got 
the opportunity to optimise the F-16 weapon 
systems for operational use based on my own 
experience and know-how.” 


EPNER fleet 

The fleet of the school will undergo some 
changes in the near future. It operates a wide 
collection of airc including the Dassault 
Alpha Jet, Nord 262, Alouette III, Dassault 
Falcon 20, CAP 10, Puma, Dauphin, Ecureil 
and Dassault Mirage IIIB. There are three of 
the latter available, but their age is becoming a 
problem. Maintenance demands are heavy, and 
they are technologically not representative 
anymore. “We want to replace them with the 
Mirage 2000D. This contemporary fighter has 
advanced weapon systems and fly-by-wire 
controls.” Only two Deltas (including the 
Mirage 2000D prototype) would be needed, as 
the maintenance of the much newer aircraft 
would require much less effort. 

Currently, the Puma is being modified with 
variable avionics. “This will be an important 
tool”, says Zundel. “Normally one tests a cock- 
pit design on a simulator, but this is usually not 
sufficient to find out if it indeed works. In reali- 
ty, it often turns out that it functions different 
than expected.” The Puma should be opera- 
tional again by the end of 1999. 

Aside from its own fleet, EP NER borrows 
aircraft from CEV, the air force, navy or army, 
and leases from civilian companies. A good 
example is the special Learjet of Calspan, a US 
company. The stability of the aircraft can easily 
be changed so that students can study the effects 
on the flight behaviour. Gert Kromhout 


Above: The CEV’s fleet of light aircraft is used by 
EPNER for both liaison duties and for actual test 
instruction. The Mudry CAP 10B is fully 
aerobatic. 


ili 


Below: Calspan’s modified Learjet is leased in for 
part of the EPNER course. It can be programmed 
for variable stability to illustrate the effects of 
differing stability on the same aircraft. 





Westland Lynx Variants: Part 2 





Basic naval variants 





Lynx HAS.Mk 2 


The Lynx HAS.Mk 2 was the baseline Royal 
Navy Lynx, a dedicated ASW platform 
optimised for ‘small ship’ operation. It was 
initially seen in a similar light to the Wasp — 
a simple extension to the ship's weapons 
system, and a platform which could extend 
he range of depth charges or torpedoes, 
but with twin engines and the ability to 
operate in worse weather and more severe 
sea states. Like the Wasp, it was felt that 
he Lynx would mainly rely on the ship to 
acquire its targets, though it would have a 
longer time on station once launched. 

Basically similar to the original Army 
AH.Mk 1, the HAS.Mk 2 had a fixed 
wheeled tricycle undercarriage in place of 
skids, and naval features including a ‘deck- 
lock’ harpoon, a two-bag flotation system 
and a folding tailboom. The aircraft's low 
profile main rotor gearbox and wide track 
gave the aircraft a low centre of gravity, 
which in turn resulted in good stability on a 
rolling deck. The basic Lynx's rotor system 
was also well-suited to small ship operation, 
providing quick response to control inputs 
and high control power, both useful for 
precise positioning over a rolling flight deck, 
and for ensuring an accurate and firm touch 
down. 

The new naval version also had 
hardpoints and pylons to allow the carriage 
of weapons, including two Mk 44 or Mk 46 
torpedoes, or two Mk 11 depth charges 
(each with an 80-kg/176-lb warhead), or up 
to four Sea Skua anti-ship missiles. Its 
bulged nose housed radar in the form of a 
Seaspray Mk 1 monopulse I-band radar, 
though the prime purpose of the set was to 
provide illumination for the semi-active radar 
homing Sea Skua missile, and to improve 
all-weather capability by giving the 
helicopter crew a system which would help 
them find the ship in foul weather. It was 
not really intended to find and track targets 
autonomously. The Sea Skua weighed in at 
320 Ib (145 kg) and had a 9-mile (15-km) 
range. Weighing in at a maximum AUW of 
9,750 Ib (4422 kg), the HAS.Mk 2 was 1,150 
lb (521 kg) heavier than the AH.Mk 1 in its 
original, pre-TOW form. Both versions had 
the original two-pinion main gearbox, rated 
at 1,380 shp (1029 kV), and were powered 
by 900-shp (671-kVV) Rolls-Royce Gem 2 Mk 
100 engines. The HAS.Mk 2 introduced 
simple manual folding for the main rotors 
and the tail rotor pylon, reducing overall 
length to 34 ft 10 in (10.62 m) — small 
enough for the most confined ship's hangar, 
and often small enough to allow two Lynxes 
to be carried. 

The need to replace the short-ranged and 
limited payload Wasp led to the HAS.Mk 2 
receiving greater priority than the initial 
version for the Army Air Corps, and the 
development batch of prototypes included 
three Royal Navy standard HAS.Mk 2 
prototypes (XX469, XX510 and XX910) and 
two similar aircraft for the Aéronavale 
XX904 and XX911). These were pre- 
production aircraft, like the three AH.Mk 1 
development aircraft, and unlike the first 
ive aircraft in the batch, which might more 
properly be regarded as true prototypes. 
When it came to production, even more 
emphasis was placed on the naval variant. 
Thus XZ227, the first true production 
HAS.Mk 2, actually made its maiden flight 
on 10 February 1976, almost a year before 
he first AH.Mk 1, XZ170, which flew on 11 
February 1977. The naval version also 
entered service before the AH.Mk 1. 
Production of the HAS.Mk 2 comprised an 
initial batch of 30 aircraft (XZ227-252 and 
XZ254-257) to Contract K/A25(a)/04, a 
second batch of 12 (XZ689-700) to Contract 
K/A25(a)/29, and a third batch of 18 aircraft 
(XZ719-736) to Contract K/A25(a)/04. 
HAS.Mk 2 production for the Royal Navy 
thus totalled 60 new-build aircraft. Fifty- 
three HAS.Mk 2s were subsequently 
converted to HAS.Mk 3 standards. 

The Lynx HAS.Mk 2 entered service with 
No. 700L Squadron when it formed on 
September 1976. This functioned as a joint 
Royal Navy/Royal Netherlands Navy 
Intensive Flying Trials Unit, and at full 








strength operated six RN HAS.Mk 2s and 
two Dutch Lynx Mk 25s (UH-14As). One of 
the unit's aircraft deployed aboard HMS 
Sirius in 1977. The unit disbanded on 16 
December 1977, and formed the nucleus of 
the Lynx training squadron, No. 702, which 
formed on 3 January 1978. No. 702 
Squadron also functioned as the HO 
Squadron for Lynx-equipped Ships Flights 
until 1 January 1981, when No. 815 
Squadron took over as the HO unit. The first 
operational deployment of the Lynx took 
place from 8 February 1978, aboard the 
‘Leander'-class frigate Phoebe. The aircraft 
was subsequently deployed aboard, ‘Tribal’-, 
‘Leander’- and Type 21 frigates, and Type 
42 destroyers, and later aboard Type 22 and 
Type 23 frigates. 

In service, the Lynx soon demonstrated 
an impressive degree of reliability, 
maintainability and rapid reaction. From 
being fully secured in the hangar, a Lynx 
could be loaded, armed, moved onto the 
deck, rotors spread and airborne within 12% 
minutes, with an engine start button to 
airborne time of 90 seconds, even under 
operational conditions. Under combat 
conditions the Lynx has achieved 95 per 
cent mission-ready rates for months on end, 
flying up to 12 hours per day, and requiring 
some 2.7 MMH/FH (maintenance man 
hours per flying hour). Refuelling and re- 
arming the Lynx with four Sea Skuas is 
possible within four minutes, with rotors 
running. 

As the maritime threat to the Royal Navy 
evolved and intensified, the Lynx HAS.Mk 
2s were modified to fulfil new roles, 
including the ASV (Anti-Surface Vessel) 
mission, autonomous ASW, and the 
Electronic Counter Surveillance Measures 
task. Sea Skua ASMs, a towed MAD bird 
and ESM were all retrofitted to most 
HAS.Mk 2s after delivery, to allow them to 
assume their new duties. 


Below: Seen carrying live Sea Skuas 
and ESM, this aircraft is a HAS.Mk 2 
in final configuration. 


Lynx HAS.Mk 2 (early) 


Above: As denoted by the small ‘RN 
001’ titles, XZ227 was the first of 60 
production HAS.Mk 2s for the Royal 
Navy, seen here during its maiden 
flight at Yeovil. The radome for the 
Seaspray radar was already painted 
when supplied. 
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Below: HAS.Mk 2s were initially 
delivered in all-over dark blue and 
had little in the way of specialised 
equipment. This aircraft wears the 
scales and two bees badge of 

No. 700L Squadron, the HAS.Mk 2 
Intensive Flying Trials Unit. 








Folding tailboom 
for hangar stowage 


_ Gem 2 engines \ 




















Bulged radome for ~ 
Seaspray Mk 1 radar 


Beck-lock harpoon 








~————_ Flotation bags in rear of 


© 


rear wheel sponsons 


a eee undercarriage with 


toed-out rear wheels 


Option for winch fitted above 
starboard cabin door 


Lynx Mk 2(FN) / 


/ 
= 








Roof-mounted 
sight for AS 12—___ 
missiles y 

























Lynx Mk 2s for the French navy acquired a 
roof-mounted sight above the co-pilot’s 
station, in order to aim the wire-guided 

AS 12 missile. The sights were later removed 
when AS 12 was withdrawn from use, 















ORB31W radar 


Lynx Mk 2(EN) 


Based on the RN HAS.Mk 2, but with the 
higher (10,500 |b/4763 kg) all up weight 
normally associated with the Gem 4- 
engined Dutch Lynx Mk 27, the Aéronavale 
Mk 2 also had an ASV capability from the 
start, the latter being added to the RN 
variant only by retrofit. The French OMERA- 
Segid ORB31W radar replaced the usual 
Seaspray, and the aircraft was fitted with 
Alcatel DUAV-4B ‘dunking’ sonar. 
Armament in the ASV role comprised 
Aérospatiale AS 12 ASMs. Twenty-six were 
built, using the ‘last three’ of their UK 
serials as their Aéronavale identities. The 
first, 260, made its maiden flight on 24 
October 1979, 


Customer's UK MoD Westland 
serial serial c/n 
260/F-ZARL XZ260 WAO015 

261 XZ261 WA027 


DUAV-4B sonar 


Revised antenna configuration although the mounting plate remained. 


262 XZ262 WAO031 
263 XZ263 WA039 
264 XZ264 WA040 
265 XZ265 WA045 
266 XZ266 WA046 
267 XZ267 WAO051 
269 XZ269 WAQ054 
270 XZ270 WAO057 
271 XZ271 WAO059 
272 XZ272 WA063 
273 XZ273 WAO66 
274 XZ274 WAO068 
275 XZ275 WAO71 
276 XZ276 WAQO74 
277 XZ277 WAO78 
278 XZ278 WA081 
620 XZ620 WA087 
621 XZ621 WA092 
622 XZ622 WAO95 
623 XZ623 WA109 
624 XZ624 WA114 
625 XZ625 WA119 
626 XZ626 WA120 
627 XZ627 WA123 





Lynx Mk 21 


Brazil's ASW/ASV-roled Mk 21 was closely 
based on the baseline RN HAS.Mk 2, with 
Gem 2 Mk 1001 engines rated at 900 shp 
(671 kW), and later armed with Sea Skua 
ASMs, Mk 9 depth charges or Mk 46 
torpedoes. The first made its maiden flight 
on 30 September 1977. Nine were built (the 
last flying on 14 April 1978), and were 
delivered in a light grey colour scheme, with 
white undersides. They were locally 
referred to as SAH-11s, and equipped 
Esquadrao de Helicopteros de 
Esclarecimento e Ataque 1 (HA-1) at Sao 
Pedro da Aldeia from 1978. The Lynxes can 
operate from any of the Brazilian Navy's 
diverse fleet of destroyers and frigates, but 
are most commonly seen aboard the 
‘Niteroi'-class (Vosper-Thorneycroft Mk 10) 
frigates. Losses included N-3020 on 25 
September 1984 and N-3028 on 16 May 


Lynx Mk 22 


The Lynx Mk 22 designation was set aside 
for a proposed version for the Egyptian 
Navy, based on the UK Royal Navy HAS.Mk 
2, and offered as part of the AOI 
programme. The type was to have been 
flown by air force pilots, but would have 
operated from navy ships. 








Lynx Mk 23 


Acquired for use in the ASW role aboard 
Argentina's two ex-RN Type 42 destroyers 
(Hercules and Santisima Trinidad), 
Argentina's two Lynx Mk 23s first flew on 
17 May and 23 June 1978, and were similar 
to the baseline RN HAS.Mk 2, and to the 


1990. Five survivors (N-3021, -3023, -3025, - 
3026 and -3027) were subsequently 
converted to Mk 21A standards, 
augmenting nine new-build Mk 21As. These 
aircraft are described separately, under the 
Super Lynx variants heading. 


Customer’s UK civil Westland 
serial serial c/n 
N-3020 G-17-11/G-BFAU WAQ018 
N-3021 G-17-12/G-BFDU WA025 
N-3022 G-17-13 WA0O29 
N-3023 G-17-14 WA032 
N-3024 G-17-16 WA041 
N-3025 G-17-17 WA042 
N-3026 G-17-18 WA048 
N-3027 G-17-19 WAO50 
N-3028 G-17-20 WA062 


Prior to upgrade, an HA-1 Lynx 
Mk 21 is seen in formation with an 
HB 350 Esquilo. 








Argentina only received two Lynxes 
before the remainder of its order 
was embargoed by the Falklands 
conflict. 


Brazilian Mk 21. The aircraft were powered 
by 900-shp (671-kW) Gem 2 Mk 1001 
engines. Both deployed to Port Stanley in 
the wake of the Argentine invasion of the 
Falklands, but played little part in the war 
that followed. One (0735) was lost in an 
accident on 2 May 1982, and the other was 
grounded then or soon afterwards. It was 
later sold to Denmark in November 1987 
(together with the Navy's entire Lynx 
spares holding). 





Customer’s UK civil Westland 
serial serial c/n 

0734 (3-H-141) G-BFDT WAO035 

0735 (3-H-142) WA036 





Lynx Mk 25 (UH-14A) 


The first six Dutch Lynxes were broadly 
equivalent to the HAS.Mk 2, and were 
procured for use in the SAR role. They 
made their maiden flights between 23 
August 1976 and 16 September 1977. 
When operating in the search and rescue 
role, Dutch Lynxes are flown by two pilots, 
with a flight engineer/winch operator, a 
doctor and a diver, leaving room for five 
survivors or two stretchers. The UH-14As 
were also used for training, utility transport 
and for support of the Royal Netherlands 
Marine Corps’ BBE anti-terrorist unit. All 
Dutch Lynx pilots began as second pilots 
with No. 7 Squadron, before progressing to 
No. 860 Squadron where the aircraft are 


Like the Royal Navy’s initial HAS.Mk 2s, the UH-14As lacked any specialist 
ASW equipment, being tailored for utility transport and rescue roles. 


flown ‘single-pilot’. Under the STAMOL 
programme all five surviving UH-14As were 
given ASW role equipment (including 
dipping sonar) and this programme saw 
them fully modernised to SH-14D standards 
from 1992. 


Customer's UK civil Westland 
serial serial c/n 

260 G-17-1 WAO03 me 

261 WAOO7 * KON MARINE 
262 WA014 

263 WA020 

264 G-17-3 WAO022 

265 G-17-4 WA023 





Westland Lynx Variants: Part 2 


Lynx Mk 27 (SH-14B) 


The Netherlands Navy's Mk.27 was based 
on the basic Lynx HAS.Mk 2, although it 
was powered by 1,120-shp (836-kW) Gem 4 
Mk 1010 engines (similar to the Gem 42-1 
Mk 204 powerplants of the HAS.Mk 3), and 
had a higher, 10,500-lb (4763-kg) AUW, like 
the French Mk 2. The original 1,050-shp 
(783-kW) Gem 4 was developed as a private 
venture by Rolls-Royce, becoming the 
1,120-shp Gem 41 to meet a Dutch 
requirement for higher all up weights. 
Optimised for the ASW role, the 10 Mk 27s 
were intended to operate from ‘Tromp’-, 
‘Kortenaar '-and ‘Van Speijk’-class frigates. 
The first made its maiden flight on 6 
October 1978, and the last on 12 November 





1979. The new version was fitted with 
Alcatel (now Thomson-CSF) DUAV-4A 
dipping sonar, and was armed with one or 
two Mk 46 torpedoes. Carriage of the 
second torpedo was said to halve the 
aircraft's normal two-hour endurance. The 
DUAV-4 was inferior in some respects to 
the AN/ASO-18 used by West German 
Lynxes, with a 170-m (558-ft) wire rather 
than 300 m (984 ft). This had a higher 
breaking strain, however, leading to fewer 
losses in service. The opportunity to 
upgrade to Thomson Sintra’s HS 12 (with a 
300-m wire and 50 per cent greater range) 
in 1988 was not taken, with more DUAV- 
4As being ordered instead. The SH-14Bs 








were flown by a single pilot when deployed 


operationally, making the Dutch the only 
navy to conduct night dipping-sonar 
operations ‘single-pilot’. The nine surviving 
SH-14Bs were modernised to SH-14D 
standards from 1992, under the STAMOL 
programme. 


Customer’s UK civil Westland 
serial serial c/n 
266 G-17-20 WAO76 
267 WAO086 
268 G-17-20 WA105 


The fairing under the main cabin is 
the housing for the DUAV-4A sonar, 
which distinguished the SH-14B 
from the utility VH-14A. 


269 G-17-5 WA108 
270 WA112 
271 G-17-22 WA118 
272 G-17-23 WA124 
273 G-17-20 WA130 
274 WA137 
275 WA143 





Lynx Mk 86 


The Norwegian air force (Luftforsvaret) 
ordered six Lynxes for use by the civil 
Kystvakt (Coast Guard) for SAR, fishery 


patrol and environmental control duties. The 
first made its first flight on 23 January 1981. 
Assigned to the air force’s No. 337 





Skvadron at Bardufoss, the aircraft operate 
mainly from three Coastguard ‘Nordkap’- 
class patrol vessels in the North Atlantic 





north of 65° N). The Coast Guard supplies 
the Lynx winchmen, helicopter control and 
light deck officers and all flight deck 
personnel on the ships. The air force 
operates and maintains the aircraft, 
providing pilots, navigators (all of whom are 
cross-trained technicians), crew chiefs and 
echnicians. When a Lynx deploys aboard 
one of the Coast Guard ships (usually for a 
three-week, 50-flying hour period) the air 
orce pilots, navigators and a single crew 
chief do their own daily inspections and 
minor maintenance. Technicians do not 
embark. 

With the same Gem 4 Mk 1010 engines 
and increased AUW as the Dutch Mk 27, 
the six Norwegian Lynx Mk 86s were only 
semi-navalised, lacking the normal folding 
tailboom of the navy Lynx. They are 
equipped with Decca TANS, Doppler 71, 
VOR/ILS, ADF and DME, as well as the 
Seaspray radar. In addition to the usual 





Bearing ‘Kystvakt’ titles, Norway’s 
Lynxes are flown by the air force. 
The aircraft have been retrofitted 
with four-bag flotation equipment 
and BERP rotor blades. 


UHF, HF and VHF/AM radios, the 

orwegian Lynxes have a police/emergency 
ervice VHF/FM radio. The TANS is 
connected to the Agiflite camera, which 
lows navigational data to be imprinted on 
hotos of border/territorial water violations. 
rescue hoist is used for SAR and for 
winching inspectors down to vessels being 
examined. It is also used to lift a fuel line to 
allow HIFR. Light stores racks are often 
fitted for smoke floats or flares. The aircraft 
were delivered in a glossy medium grey 
colour scheme, with large white ‘Kystvakt' 
titles on the tailboom. The aircraft have 
been used intensively, and a requirement 
for a replacement will soon be formally 
issued, One Lynx (235) crashed on 12 
January 1988, but was rebuilt (as 350) and 
re-entered service in 1991. 


9QNn 


Pro 





Customer's UK civil Westland 
serial serial c/n 

207 G-BIFX WA207 
216 G-BIGW WA216 
228 G-BIZS WA228 
232 G-17-11 WA232 
235 G-17-12 WA235 
237 G-17-13 WA237 

350 (ex-235) WA350 





Advanced naval variants 





Lynx HAS.Mk 3 


The Lynx HAS.Mk 3 was a modestly 
improved derivative of the Royal Navy 
HAS.Mk 2, with transmission, dynamic 
system and powerplant improvements, (but 
without the reverse direction tail rotor 
introduced to the RN with the Mk 8). These 
improvements included the 1,120-shp 
(836-kW) Gem 42-1 Mk 204 engines and a 
three-pinion MRGB, and conferred a 1,000- 
b (454-kg) increase in AUW (to 10,750 
b/4876 kg). The new variant's improved 
performance and payload capabilities were 
accompanied by some new items of 
operational equipment, including Racal 
Decca MIR-2 Orange Crop ESM (also 
retrofitted to HAS.Mk 2s). The aircraft was 
itted with a new four-bag flotation system, 
and was fitted with new towed MAD 
(Magnetic Anomoly Detector), ESM and the 
Sea Skua ASM that had already been 
retrofitted to many HAS.Mk 2s. An initial 
batch of 20 new-build HAS.Mk 3s (ZD249- 
268) was produced to meet Contract 
A25a/159. Second and third batches 
comprised three HAS.Mk 3s (to replace 
Falkland losses) and seven HAS.Mk 3Ss 
(ZD565-567 and ZF557-563) to fulfil 
Contract A25a/322. These were delivered 
between March 1982 and April 1985. They 
were augmented by the conversion of all 
surviving HAS.Mk 2s (usually quoted as 53 
aircraft) to 3 or 3S standards. The Lynx 
HAS.Mk 3 today serves only with No. 702 
(training) and No. 815 Squadrons, No. 829 
having disbanded in March 1993. 

Known conversions of the HAS.Mk 2 to 
HAS.Mk 3 or 3S standards are: XZ227, 
XZ228, XZ229, XZ230, XZ231, XZ232, 
XZ233, XZ234, XZ235, XZ236, XZ237, 
XZ238, XZ239, XZ240, XZ241, XZ244, 
XZ245, XZ246, XZ248, XZ250, XZ252, 
XZ254, XZ255, XZ256, XZ257, XZ689, 
XZ690, XZ691, XZ692, XZ693, XZ694, 
XZ695, XZ696, XZ697, XZ698, XZ699, 
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The first production Navy Lynx is 
seen in HAS.Mk 3 configuration, 
serving with HMS Newcastle Flight. 


XZ719, XZ720, XZ721, XZ722, XZ723, 
XZ724, XZ725, XZ726, XZ727, XZ728, 
XZ729, XZ730, XZ731, XZ732, XZ733, 
XZ734, XZ735, XZ736. 

Since entering service, the HAS.Mk 3 
fleet has been subject to a series of 
modifications, as detailed below. 

Lynx HAS.Mk 3GM: There were three 
standards of 'Gulf Modification’ among the 
14 aircraft deployed during Operation 
Granby, of 18 or 19 aircraft originally 
‘Granby Modified’ and all re-designated as 
HAS.Mk 3GMs. All aircraft are understood 
to have been fitted with MIR-2 ESM. 
LORAL Challenger IR jammers were fitted 
above the cockpit doors, but these were 
removed in-theatre to save weight, because 
the naval Lynxes were not felt to face a 
credible threat from shoulder-launched 
SAMs. Ericsson AN/ALQ-167 Yellow Veil 
dual D/J-band ASM radar jamming pods 
were fitted, carried on the outboard 
common carrier, and a GEC Sandpiper FLIR 
was also fitted below the port forward 
fuselage on the inboard port common 
carrier. The latter proved immature, but did 
demonstrate the usefulness of a ‘Passive 


Lynx HAS.Mk 3 





Three-pinion gearbox 














Orange Crop 
ESM antennas 


Sea Skua capability 
standard 


Identification Device’, and influenced the 
later HAS.Mk 8 (later HMA.Mk 8). The 
aircraft were also fitted with Tracor M130 
chaff/flare dispensers, Mode 4 IFF and GPS. 
Further Lynxes were modified to HAS.Mk 
3GM standards during and after the war, 
some of which deployed to the Gulf after 
the end of Operation Granby. 

Royal Navy Lynxes operating in Desert 


_ Gem 42-1 engines 





Storm scored 17 direct hits with their Sea 
Skua missiles and sank 12 lraqi vessels. 
Known conversions include (aircraft known 
to have been deployed for Granby are 
highlighted in italics): X2227, XZ228, XZ229, 
XZ230, XZ232, XZ239, XZ245, XZ694, 
XZ720, XZ724, XZ733, XZ734, XZ735, 
2D253, ZD255, ZD256 and ZD264 

Lynx HAS.Mk 3S: The Lynx HAS.Mk 3 









Orange Crop 
~ ESM antennas 





~~ Provision for towed MAD-bird on starboard side 












This view of an HMS London Flight 
HAS.Mk 3GM highlights the IRCM 

turrets, Sandpiper FLIR and Yellow 
Veil ESM pod of this sub-variant. 


was re-designated with the addition of an 
‘S' for ‘secure’ suffix after the addition of 
dual GEC-Marconi AD3400 UHF secure 
speech radios. It has been reported that the 
third batch of new-build HAS.Mk 3s (ZF557- 
563) was delivered to this standard. All 
surviving HAS.Mk 2s (53 aircraft) were 
converted to the new standard. 
Lynx HAS.Mk 3ICE: When the Lynx 
replaced the Wasp in the ‘small ships’ ASW 
role, it was inevitable that it would also 
replace the Wasps used aboard the 
Antarctic survey/ice patrol ship HMS 
Endurance. The Royal Navy has thus 
equipped a number of Lynxes for service in 
the Antarctic, usually two at a time. The 
most obvious modification is the application 
of high-visibility international orange patches 
on the nose and cabin doors, though the 
aircraft also carry a range of specialised 
equipment. This includes a vertical (survey) 
camera pod, and a cabin-mounted periscope 
for sighting, while Sea Skua equipment is 
also removed to comply with the prohibition 
against armed aircraft in Antarctica. 

Known conversions have included 
XZ233, XZ238, XZ241 and XZ246. 
Lynx HAS.Mk 3SICE: When equipped 
with AD3400 UHF Secure Speech radios, 
the Endurance Flight Lynx HAS.Mk 3 ICEs 
are designated as HAS.Mk 3SICEs. Known 
conversions include XZ238 and XZ241. 
During a seven-month voyage by HMS 
Endurance into the heart of the Antarctic in 
early 1999, two Lynxes became the first 
helicopters to operate below 73° S, 
exploring the Carroll Inlet, taking aerial 
photographs and gathering scientific data. 
Lynx HAS.Mk 3S/GM: When equipped 
with, or when given provision for the 
various Granby modifications, Secure 
Speech-capable HAS.Mk 3Ss are officially 
known as HAS.Mk 3S/GMs. The same 
designation is applied to HAS.Mk 3GMs 
when these are retrofitted with the AD3400 
radios which distinguish the HAS.Mk 3S. 
The HAS.Mk 3S/GM represents the normal 
operational configuration for overseas and 
operational deployments, though the 
HMA.Mk 8 will soon take over that mantle. 

Known HAS.Mk 3S/GMs include: XZ228, 
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Orange Crop ESM 
antennas 





© ~~~ Yellow Veil ESM pod 


carried on port side 


Sandpiper FLIR on port underside 





Seen in full ‘Granby’ fit, this HAS.Mk 3GM also carries a 
Herstal HMP 0.50-in (12.7-mm) machine-gun pod. 


XZ229, XZ230, XZ232, XZ239, XZ244, 
XZ245, XZ694, XZ696, XZ720, XZ721, 
XZ724, XZ733, XZ735, ZD253, ZD255, 
ZD256, and ZD264. 

Lynx HAS.Mk 3CTS: The HAS.Mk 3S 
has been described as marking the ‘first 
phase’ of the HMA.Mk 8, if this is seen as a 
three-phase programme. Such an 
interpretation would make the HAS.Mk 
3CTS the second phase of the upgrade. The 
heart of the HAS.Mk 3CTS lies in its new 
RAMS 4000 Central Tactical System. This is 
designed to process, integrate and display 
information from all of the helicopter's 
sensors (including Orange Crop) on a colour 
tactical situation display, and replaces a 
basic plotting board and chinagraph pencil! 
It incorporates a Data Transfer Device to 
allow mission data to be directly loaded into 
the system prior to launch. This helps 
reduce the very heavy cockpit workload 
encountered in the Lynx during combat. Sea 
Skua operation is simplified, since the 
system can display the bank angles, and 
bearing limits, necessary to maintain 


HMS Brilliant’s HAS.Mk 3 
demonstrates the carriage of the 
Sting Ray torpedo. 


guidance to a missile in flight. 

The prototype HAS.Mk 3CTS (XZ236) 
first flew on 25 January 1989, and was 
followed by six further conversions for RN 
trials. In addition to the CTS, these aircraft 
had the full four-bag flotation system 
associated with later export aircraft. Royal 
Navy CTS Trials were undertaken by the 
Lynx Operational Flying Trials Unit from 
April 1989, this subsequently re-forming as 


~~ Tracor M130 chaff/flare 
dispensers for self-protection 


HAS.Mk 3GM 





Dayglo panels and penguin badge adorn the Lynx 
HAS.Mk 3ICEs of No. 815 Sqn’s Endurance Flight. 


No. 700L Squadron on 6 July 1990. The first 
three aircraft were ZF557, ZF563 and 
ZF558, used for shore-based trials (while 
the others were XZ697, ZF560 and ZF562). 
The HAS.Mk 3CTS was never intended as a 
front-line variant in its own right, but only as 
a tool for the development and evaluation 
(including operational evaluation) of the 
CTS, which also forms the heart of the 
ultimate Royal Navy Lynx, the HMA.Mk 8. 








Lynx HAS.Mk 3 (Pakistan) 


Pakistan signed an agreement for the 
purchase of three second-hand Royal Navy 
basic standard Lynx HAS.Mk 3s in June 
1994, with an option to purchase three 
more. They were acquired for service 
aboard three of the six ex-Royal Navy Type 
21 frigates also purchased by Pakistan. The 
aircraft were refurbished to ‘half-life’ 
standards prior to delivery, but have Sea 
Skua HIE (Helicopter Installed Equipment) 
removed. Photos of the aircraft reportedly 
show that their RN serials were retained 
after delivery. 


UK MoD serial Westland c/n 


(ex-XZ227) WAOO1 
(ex-XZ231) WAO06 
(ex-XZ240) WA049 


The Pakistani Lynxes serve with 333 
Squadron at Drigh Road, Karachi, 
alongside a number of Alouette IIIs. 
This is XZ227, first production Navy 
Lynx, prior to its delivery to the 
Pakistan Navy. 








Lynx Mk 4(EN) 


The Aéronavale’s Lynx Mk 4 was the 
French equivalent to the British HAS.Mk 3, 
hough the dynamics, transmission and 
powerplant changes were not accompanied 
by any major improvement in systems or 
avionics. The Lynx Mk 4 was thus basically 
he Gem 41-1 powered equivalent to the 
original French Mk 2, with the same sonar 
and radar. The new engine allowed an 
increase in AUW to 10, 750-lb (4876-kg). 
Fourteen Mk 4s were produced. The French 
Lynxes have been improved and 





modernised in service, and now have BERP 
main rotor blades. A Westland newsletter 
once referred to these aircraft as Mk 44s, 
but this was a typographical error. 


Customer's serial Westland c/n 
801 


WA245 
802 WA253 
803 WA260 





804 WA268 
805 WA271 
806 WA273 
807 WA276 
808 WA278 
809 WA280 
810 WA283 
811 WA288 
812 WA293 
813 WA296 
814 WA300 


The BERP rotor blades of the 
improved Mk 4(FN) are readily 
apparent. The two-tone grey 
scheme is employed fleetwide. 
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Lynx Mk 80 


Denmark acquired 10 Lynxes (eight Mk 80s 
and two Mk 90s) for fishery protection 

ies with the Sovaernets Flyvetjeneste 
(Naval Flying Service). They replaced ageing 
Alouette Ills and operated from 
‘Hvidbjorner'-class vessels when not shore- 
based at Vaerlase. Though intended for 
shipborne operation, they were not fitted 
with folding tails. Twin-engined safety and 
the ability to refuel in flight while hovering 
above a vessel (HIFR — Helicopter In Flight 
Refuelling) were crucial capabilities for the 
Danes. All of the Danish Lynxes were based 
on the HAS.Mk 3, with ARI 5979 Seaspray 
radar and Decca TANS and Doppler 
navigation equipment. The first batch of 
eight of these new helicopters was newly- 
built as Lynx Mk 80s, and were delivered in 
an overall dark gloss blue colour scheme. 
The first aircraft, S-134, made its maiden 
flight on 3 February 1980. These initial eight 
aircraft were originally delivered with 900- 
shp (671-kW) Gem 2 Mk 1001 engines, and 
had an AUW of 9,750 Ib (4423 kg). The 
aircraft were subsequently re-engined with 
Gem 42-1 Mk 204 engines, rated at 1,120 
shp (836 kW). With these new engines, the 
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= 











Denmark’s Lynx Mk 80s now carry 
SAFIRE FLIR in a prominent turret. 


Mk 80's AUW rose to 10,750 |b (4876 kg). 

Two more aircraft were acquired in 
1987/1988 to replace two of the original 
aircraft (which had crashed in 1985 and 
1987), designated as Mk 90s by the UK 
MoD, at Westland's request, giving a 
degree of commonality in designations. 
Denmark also purchased Argentina's 
surviving Lynx Mk 23, together with that 
nation’s entire spares holding, including five 
brand-new Gem engines. Delivered by 
C-130 in November 1987, the aircraft 
(provisionally serialled S-035) was stripped 
for spares and converted to serve as a 
simulator. 

In service, the surviving Danish aircraft 
have been upgraded with 360° Orange 
Reaper RWR, a Racal Kestrel ESM system 
and a turret-mounted AAQ-22 SAFIRE FLIR 
below the forward edge of the port cabin 
door. Under the same Tactical Data System 
upgrade (carried out between 1990 and 
1994) Denmark's Lynxes received a Trimble 
Trimpack GPS, a cockpit management 
system, a new datalink and a tactical 
situation display. Uprated gearboxes 


compensated for the increased weight. 
Since 1991/1992, the Danish Lynxes have 
operated from four new ‘Thetis’-class ships. 
A third Danish Lynx crashed in June 1997, 
but is expected to be rebuilt to flying 
condition. The Lynx Mk 80s and Lynx Mk 
90s are to be further upgraded, to Mk 80A 
Super Lynx standards, under a recently 
announced MLU, gaining the four-bag 
flotation system, Gem 42-series (Gem 43) 
engines, an uprated main gearbox, the 
Racal Tactical Data System, and an increase 
in maximum AUW to 11,300 Ib (5126 kg). 





When modified, the aircraft will be 
designated Lynx Mk 90B. 


Customer's UK civil Westland 


serial serial c/n 

S-134 G-BHHM WA134 
S-142 G-BHHL WA142 
S-170 G-17-18 WA170 
S-175 G-17-19 WA175 
S-181 G-17-20 WA181 
S-187 G-17-21 WA187 
S-191 G-17-22 WA191 
S-196 G-17-23 WA196 





Lynx Mk 81 (SH-14C) 


The third batch of Dutch Lynxes were 
HAS.Mk 3-based ASW aircraft, and were 
locally designated SH-14C. The Dutch 
aircraft were actually the first with the Gem 
41 engines and uprated transmission 
associated with the RN HAS.Mk 3, which 
they pre-dated. The first SH-14C made its 
first flight on 9 July 1980. The SH-14Cs 
initially lacked dipping sonar, but were 


The SH-14C lacked sonar but had 
MAD gear in the form of the ASQ-81 
towed ‘bird’, seen here being 
deployed from the starboard 
undercarriage sponson mount. All 
have since been upgraded to 
SH-14D standard. 


instead fitted with a Texas Instruments 
AN/ASO-81(V)2 magnetic anomaly detector. 
This was found to be less effective than 


sonar and was removed, and the SH-14Cs 
were relegated to training and utility duties, 
while the UH-14As were rebuilt. Powered 
by the 1,120-shp (836-kW) Gem 41-2 

Mk 1010, the Lynx Mk 81 had an AUW of 
10,750 Ib (4876 kg). 








Under the STAMOL programme the 
eight aircraft were upgraded to SH-14D 
standards, having first been fitted with the 
same Alcatel DUAV-4A dipping sonar as 
was used by the earlier SH-14Bs. At the 
same time, the SH-14Cs had their ASW 
computers linked to their automatic flight 
control systems, allowing automatic 
transitions to and from the hover during 
sonar-dipping operations. 





Customer’s UK civil Westland 
serial serial c/n 
276 G-17-25 WA174 
2s G-17-26 WA194 
278 G-17-27 WA197 
279 G-17-28 WA198 
280 G-17-29 WA206 
281 G-17-30 WA211 
282 G-17-31 WA215 
283 G-17-32 WA219 





STAMOL Lynx (SH-14D) 


With delays to the NH90 programme 
becoming obvious by the late 1980s, and 
with uneven utilisation of the existing Lynx 
sub-variants, the Netherlands launched a 
‘Standardisation and Modernisation Lynx’ 
(STAMOL) programme. Under this 
ambitious programme, 22 surviving Dutch 
Lynxes were upgraded to a common 
standard at NAS De Kooij (near Den Helder), 
under the new designation SH-14D, by a 
British International Helicopters team from 
Aberdeen. The programme began in 
October 1990, and two converted aircraft 





were flying by the beginning of 1993. One 
SH-14B and one UH-14A had been lost on 
consecutive days during 1982. These 
aircraft were SH-14B 275 (lost on 1 April) 
and UH-14A 263 (lost on 2 April). 

The central aim of the programme was to 
provide all Dutch Lynxes with the sonar 
capability of the SH-14B (with 16 aircraft 
actually being sonar-equipped at any one 
time). This was most difficult with the 
UH-14As, which had to have a hole cut into 
the belly to accommodate the sonar. These 
aircraft also had to have their Gem 2 





engines upgraded to Gem 42 standards by 
Rolls-Royce, and while this was being done 
the aircraft were dismantled to allow 
airframe strengthening, the addition of 
uprated undercarriage sponsons and larger 
flotation bags. They were replaced in the 
training and utility roles by the SH-14Cs, 
which were next to go through the 
STAMOL programme. 

Apart from the sonar and Gem 42 
engines, the STAMOL programme saw the 
installation of the Chelton 931-2 V/UHF 
homer, a common radio altimeter (the 
Thomson CSF AHV-16), Collins VOR/DME 
and ILS coupled to an Electronic HSI, an 
Automatic Chart Display and a new VUMCS 
(V/UJHF Marifoon Communications System) 
with Rockwell Collins AN/ARC-182 U/VHF 
radio and a remote controlled AN/ARC-159 
UHF radio. The existing Seaspray radar was 
also modestly upgraded (with digital scan 
conversion). 

Budgetary cuts forced the scope of the 
upgrade to be cut back, and plans for a new 
central tactical display, 360° radar and full- 
scale ESM were abandoned. These items 
would have brought the Dutch Lynxes to 
virtually the same standard as the Royal 
Navy's HMA.Mk 8. 


265 was originally a UH-14A, seen 
here in SH-14D standard with sonar 
and BERP blades fitted. 


The Dutch Navy subsequently ordered 
106 advanced composite main rotor blades 
for all 22 of its standardised Lynx SH-14Ds. 
Another post-STAMOL improvement came 
with the procurement of 27 Model 200HP 
FLIRs, the same FLIR also being fitted to 
three Dutch P-3 Orions, This was especially 
significant in the night SAR role, since 
Seaspray did not have sufficient 
performance to find a survivor in the water, 
and trials with NVGs were less than wholly 
satisfactory in the role. Finally, the 
modernised aircraft were modified with the 
later four-bag flotation gear. During 
Operations Desert Shield and Desert Storm, 
Dutch Lynxes operating ‘in-theatre’ were 
fitted with Dalmo-Victor AN/APR-39 RWRs 
as an interim measure. Ferranti’s AWARE-3 
had already been ordered, for fitting from 
1994, and 14 sets have now reportedly 
been delivered. 

One of the SH-14Ds was lost on 10 
November 1998, the cause of the 
(fortunately non-fatal) accident being 
attributed by some sources to fatigue, 
though at the time of writing the accident 
was still under investigation and the 
findings had yet to be released. Informed 
sources have described the accident as an 
isolated case. An Airframe Life Extension 
Programme for the Dutch Lynxes is now 
underway, and this will allow the aircraft to 
serve until they are replaced by the NH90 
sometime after 2007. 











Lynx Mk 87 


Two Argentine Lynx Mk 87s were built, of a 
batch of eight ordered. Their delivery was 
embargoed in 1982. The first aircraft 
(3-H-143) made its maiden flight on 29 
March 1987, and the second aircraft was 
almost complete when the pair was placed 
in storage. The first aircraft was used for 
some time as a demonstrator by Westland, 
carrying the UK civil registration G-BKBL, 
and later for Stinger missile trials as ZE388. 
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Completed in standard Argentine 
navy white/grey colours, the first 
Mk 87 was used by Westland for 
various trials and demonstrations. 
Here it fires a Stinger air-to-air 
missile. 


The two aircraft were later converted to Mk 
90 standards and sold to Denmark as 
attrition replacements. Argentine navy 
serials from 3-H-143 to 3-H-150 were 
allocated. 





Lynx Mk 88 


The German Navy's Lynx Mk 88 was based 
on the RN HAS.Mk 3, with the same 
10,750-lb (4876-kg) AUW, and with much 
the same 1,120-shp (836-kW) Gem 41-2 Mk 
1011 engines. Like the Danish and 
Norwegian aircraft, the Mk 88s lacked tail 
rotor folding, although they were always 
intended to deploy aboard small ships. 
Optimised for ASW duties, the aircraft were 
fitted with Bendix AN/AOS-18(v) ‘dunking’ 
sonar. Nineteen were built for service with 
Marinefliegergeschwader 3 at Nordholz, 
serialled between 83+01 and 83+19. They 
were built in three batches of 12, two and 
five aircraft. The first of these made its 
maiden flight on 26 May 1981. Two aircraft 
were written off: 83+01 on 3 December 
1993 and 83+16 on 30 January 1994. The 
17 survivors are being converted to Super 
Lynx standards as Mk 88As, which involves 
‘re-airframing’ the aircraft, together with the 
incorporation of various new systems. 





Customer's UK civil Westland 
serial serial c/n 
83+01 G-BIHJ WA220 
83+02 G-BIHK WA223 
83+03 G-BIHL WA225 
83+04 G-BIHM WA231 
83+05 WA246 
83+06 WA252 
83+07 WA258 
83+08 WA261 
83+09 WA263 
83+10 WA266 
83+11 G-17-31 WA269 
83412 G-17-32 WA272 
83+13 G-17-29 WA325 





Lynx Mk 89 


The last HAS.Mk 3-based Lynx variant was 
Nigeria's Mk 89, which was broadly similar 
to the Mk 88 used by the Kriegsmarine, 
albeit without the Bendix sonar, and with 
folding tailboom. The Nigerian aircraft did 
have a Bendix Primus 500 radar, and 1,135- 
shp (847-kW) Gem 43-1 Mk 1020 engines. 
These had 15 shp (11 kW) more power, 
which improved hot and high performance, 
but maximum AUW remained at 10,750 Ib 
(4876 kg). The Nigerian Lynxes also 
featured a Digital Electronic Fuel System, 
which reduced overall running costs. Three 
aircraft were supplied for use by No, 101 


Lynx Mk 90 


The Royal Danish Air Force augmented its 
eight new-build Lynx Mk 80s with a pair of 
identical aircraft based on the undelivered, 
embargoed pair of Mk 87 aircraft built for 
Argentina. They were brought up to the 
same standard as the ‘Final Configuration’ 
Mk 80, with Gem 42-1 engines and a 
10,750-lb (4876-kg) AUW. The second 
aircraft (unflown as a Mk 87) made its first 
flight as a Mk 90 on 19 April 1988. The two 
Lynx Mk 90s have received the same in- 
service upgrades as the original Mk 80s, 
bringing them to Lynx Mk 90A standard and 





Lynx Mk 88 (early) 





Three-pinion gearbox 





Seaspray Mk 1 
radar 
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Gem 41-2 engines 

























































AQS-18(v) dipping sonar 


83+14 G-17-30 WA327 
834+15 ZG387 WA371 
83+16 ZG388 WA372 
83+17 ZG389 WA373 
83+18 ZG870 WA374 
83+19 ZG871 WA375 


Germany’s Lynx Mk 88s (right) fly 
with 2, Staffel of MFG 3 ‘Graf 
Zeppelin’. They normally operate in 
two-helicopter detachments aboard 
Type F 122 and F 123 frigates, tasked 
primarily with ASW. Other missions 
include general reconnaissance, 
SAR and transport during boarding 
operations. The aircraft have been 
updated with four-bag flotation 
equipment (below). 


Squadron, the first making its maiden flight 
on 29 September 1983. The three 
helicopters were delivered in dark blue 
overall, with white on the upper surfaces of 
the cockpit, cabin and tailboom. 


Customer's UK Westland 
serial serial c/n 
01-F89 ZE408/G-17-14/_ WA291 

G-BLEM 
02-F89 G-17-15/G-BLFG WA312 


03-F89_  G-17-16/G-BLFH WA313 


Nigeria’s Lynx Mk 89s were 
intended for service aboard NNS 
Aradu, the sole MEKO-360 frigate. 


will be re-designated when the ongoing Mid 
Life Upgrade is completed. Plans to 
upgrade the sole surviving Argentinian Mk 
23 to the same standards did not reach 
fruition, though the serial S-O35 was 
reserved. 


Customer's UK MoD Westland 
serial serial c/n 
S-249 (ex-3-H-143) ZE388 WA249 
S-256 (ex-3-H-144) WA256 


The first of the Mk 90s still wears its 
MoD serial, ZE388, inherited from its 
time as the sole flying Mk 87. 











Non-folding tailboom 


Marineflieger-specific 
antenna configuration 





Naval Lynx 3 


The naval Lynx 3 (not to be confused with 
the HAS.Mk 3) was developed in parallel 
with the Army Lynx 3. A mock-up (below) 































was revealed in September 1985, with 360° 
radar in an undernose radome, an overnose 
PID, a WG.30-style tail rotor and pylon, and 
a lowered tailplane. The version was soon 
abandoned in favour of advanced 
derivatives of the HAS.Mk 3. 
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Super Lynx variants 





The next Royal Navy 


Lynx variant was the 


HMA.Mk 8, which represented a real 


modernisation of the 


avy Lynx design, and 


which parallels (or perhaps more accurately 


shadows) the Army's 


AH.Mk 7 upgrade. 


Designated HAS.Mk 8 until late 1995, the 


aircraft then became 
HAS.Mk 3 modernise 


he HMA.Mk 8. If the 
d the Navy Lynx for 


the needs of the 1980s, the HMA.Mk 8 


transformed the type 


into a state-of-the-art 


maritime helicopter for the new millenium. 
The new variant introduced 920-shp (686- 

kW) Gem 42 Series 200 engines and a 

higher (11,300-lb/5125-kg) maximum AUW, 





XZ236 was formerly the prototype 
HAS.Mk 3CTS, and was one of the 
first HAS.Mk 8 conversions, adding 
the nose sensor group to the CTS fit. 





Bolted main 
rotor head 


Lynx HMA.Mk 8 




















Sea Owl PID in 
nose-mounted 
turret 





Above: ZD267 was the Lynx HAS. 
Mk 3 used to flight test the new 
nose installation. It sported an 
instrumented air data test boom. 


and an improved rotor system, combining 
BERP advanced composite main rotor 
blades with the improved (reverse direction) 
tail rotor of the AH.Mk 7. Westland 
Engineering Composites received a £25 
million contract for 800 blades for surviving 
AAC and RN Lynxes in April 1991. All up 
weight was subsequently further increased 
to 11,750 Ib (5329 kg), through the addition 
of a new bolted main rotor head, introduced 
to new-build aircraft with the Brazilian Mk 
21As. The aircraft gained a number of new 
systems which enhanced its surveillance 
and ASV capabilities, and which gave a 
higher degree of autonomy. The Super Lynx 
was originally to have featured a new, 360° 
Seaspray Mk 3 radar in an undernose 


BERP main rotor blades 














radome, and to have had an internal CAE 
AN/ASO-504(v) MAD in the tail, but the 
HMA.Mk 8 as actually delivered has a re- 
located 180° Seaspray Mk 1 radar in the 
chin position, and the internal MAD is not 
fitted. Both items were dropped by the 
MoD as part of a cost-saving exercise. This 
is perhaps a shame, since the 360° radar, in 
particular, would dramatically enhance the 
tactical flexibility of the aircraft, allowing the 
Sea Skua missile to be supported even 
while the aircraft turned away from the 





Reverse direction 
tail rotor 






























































Seaspray Mk 1 180° radar 
in new 360° radome 
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Sea Skua capability 
retained 





Four-bag flotation 
equipment 


more on nose below PID turret 














The HMA.Mk 8 represents a major 
step in capability for the small ships 
flights. No. 815 Squadron formed an 
embedded operational evaluation 
unit to test the new version. 


target. At present, the helicopter has to 
remain roughly pointing in the general 
direction of the target, and certainly cannot 
turn tail and ‘run away’ in the opposite 
direction. The HMA.Mk 8 will at least 
introduce digital radar processing for the old 
180° Seaspray, this upgrade resulting in a 
change of designation to HVA.Mk 8 DSP 
(Digital Signal Processing) or HMA.Mk 
8(DP). The Royal Navy's HMA.Mk 8s are 
now able to use the FN Herstal 0.50-in 
heavy machine-gun pod HMP, regularly 
used by HAS.Mk 3GMss, though it is unclear 
whether such a weapon has received a 
formal release to service. The Lynx 
HMA.Mk 8 also has a new GEC Sensors 
Sea Owl Passive Identification Device in an 
articulated turret above the nose, this 
having magnifications of x 5 or x 30, and 
being steerable from +20° to -30° in 
elevation, and through 120° on each side of 
the centreline in azimuth. This is fitted with 
its own wash/wipe system. 

The HMA.Mk 8 also uses the same 
RAMS 4000 Central Tactical System as has 
been tested on the HAS.Mk 3CTS. 
Navigational accuracy is heavily 
emphasised, with a Racal RNS252 Super 
TANS navigation system and TNL8000 GPS. 
The aircraft also features an autochange IFF 
system. 

Some have described the HMA.Mk 8 
programme as a three-phase upgrade. The 
HAS.Mk 3S, with its secure speech radios, 
is widely seen as marking Phase | of the 
HMA.Mk 8 conversion, with the HAS.Mk 
3CTS representing the second phase. The 
third phase consisted of the new PID and 
the rotor and dynamic system 
improvements. 

Three former HAS.Mk 3CTS 
development aircraft were used for HAS.Mk 
8 development. XZ236 was used for CTS 
development and integration, ZD266 served 
as an avionics development aircraft, and 
ZD267 flight-trialled the new undernose 
radome and nose-mounted PID. 

Westland received a contract for the 
conversion of the first seven (of a planned 
44 conversions) in May 1992, and 
subsequently received a follow-on contract 
for four more, as well as a contract to bring 
the development aircraft ZD267 to full Mk 8 











HMS Montrose, a Type 23 frigate, 
was the first Royal Navy ship to 
host a Lynx Mk 8-equipped flight. 
The HMA.Mk 8 is slowly 
supplanting the HAS.Mk 3 as 
conversions become available. 


standards. The Westland conversions were 
XZ256, XZ691, XZ697, XZ732, ZD261, 
ZD266, ZF557, ZF558, ZF660, ZF562, and 
ZF563 and ZD267. The first of these was 
delivered in July 1994 to an OEU formed 
within No. 815 Squadron. All seven of the 
initial batch were delivered by mid-1995. 
The first HMA.Mk 8s went to No. 702 
Squadron (the Lynx training unit) from 
February 1996, and the type made its first 
sea deployment (aboard HMS Montrose) in 
late 1995. Subsequent conversions were by 
RNAY Fleetlands (starting with ZD265), 
using kits supplied by Westland. These 
have included XZ238, XZ255, XZ689, XZ690, 
XZ692, XZ698, XZ719, XZ721, XZ722, 
XZ723, XZ726, XZ728, XZ731, XZ736, 
ZD252, ZD257, ZD258, ZD259, ZD260, 
ZD262, ZD265, ZD268, ZD565 and ZD566. 
MoD plans originally called for the 
conversion of all surviving Lynx HAS.Mk 3s 
to the new standard, though two HAS.Mk 
3s were subsequently diverted for upgrade 
to Portuguese Super Lynx standards, and 
three more were sold to Pakistan in 1994. 
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Super Lynx 


Export derivatives of the HMA.Mk 8 are 
designated ‘Super Lynx’, though this name 
is not used by the Royal Navy. Export Super 
Lynxes vary according to individual 
customer requirements, and none has 
exactly the same list of ‘options’ as were 
selected for the Royal Navy. Thus the 
Brazilian, Portugese and South Korean 
Super Lynxes lack any form of PID, and the 
South Korean aircraft also retain standard 
metal non-BERP rotor blades. The basic 
‘stock’ Super Lynx was offered with three 
optional 360° search radars — the Ferranti 
Seaspray 3, the lightweight, low-cost 
Bendix RDR 1500, and the MEL Super 
Marec Ill. The Seaspray (and the new 
Seaspray 2000) have proved most popular 
on the Super Lynx, though Portugal 
selected the Bendix set, and the Royal Navy 
retains the old Seaspray 1 180° radar. The 
Super Lynx is available with Bendix 
AN/AQS-18(V) or Thomson DUAV-4 dipping 
sonar, while Westland brochures usually 
highlight the compatability of the Thomson 
Sintra HS-312 sonar as well. Finally, the 
Super Lynx is available with the CAE 
AN/ASO 504(v) internal MAD, or with a 
number of older towed MAD systems. 
Weapons options for the Super Lynx 


Optional BERP main rotor blades 
\ 











Optional PID: 

empty mounting 
plate covered by 
fairing 















_- Gem 42 or CTS800 engines 










Reverse direction 
tail rotor 


























360° undernose radome 


include the usual RN armament (Mk 44, Mk 
46 and Stingray torpedoes, Mk 11 depth 
charges or Sea Skua missiles) but also 
include A244/S torpedoes, Penguin ASMs, 
and Stinger or Mistral AAMs for self 
defence. The standard ‘recommended’ 
avionics package includes a Racal B693 
Communications Control System, Collins 
HF 9000 and dual AN/ARC-182 V/UHF (and 
perhaps AN/ARC-159 UHF) radios, a BAe 
GMg9 compass, Racal 91 Doppler, RNS 252 
navigation computer and a Smiths AN/APN- 


Various sonar options 


Four-bag flotation 
equipment 





198 radalt. 

Further equipment options include 
Collins VHF-20B radio, dual Collins AN/ARC- 
182, and TRT MSA 344, Ferranti Link Y or 
Vesta Datalink. Further navaid options 
include Collins DF206A radio compass, 
Collins VIR 31A VOR, GEC AD2780 TACAN 
and a Chelton 7-60 UHF homer, while the 
aircraft may be fitted with a MEL ARI 5983 
|-band transponder, Vesta APX 01/00 D/I- 
band transponder and/or Cossor 2720 IFF. 
A host of possible countermeasures 


___ Armament options include Sea Skua, 
Penguin, Stinger and Mistral missiles 






Super Lynx (generic) 


equipment options include Racal MIR-2 or 
Kestrel ESM, or GEC Sky Guardian 200 or 
Ferranti AWARE-3 RWRs. The aircraft has 
also been offered with the Vinten Vicon 78 
chaff/flare dispenser, and with a number of 
IR-jammers. 

In September 1999 Westland announced 
the sale of six Super Lynxes to the Royal 
Malaysian Navy, to replace the elderly 
Westland Wasps still in service. At the time 
no specific version or equipment fit was 
announced. 





Super Lynx Mk 21A 


The original Lynx Mk 21 was popular in 
Brazil, despite a relatively heavy attrition 
rate, and it came as no real surprise that the 
Brazilian Navy became the third export 
customer for the Super Lynx, following 
South Korea and Portugal. An intention to 
order a follow-on batch of Super Lynxes 
was announced in 1991. Brazil took delivery 
of 14 Super Lynxes, nine newly-built 
(N4001-N4009) and five (N4010-N4014) 
produced by the conversion of existing Mk 
21s (respectively N3027, N3023, N3025, 
N3026 and N3021), in a £150 million deal 
signed in 1993. Broadly equivalent to the 
Portuguese Mk 95, the Brazilian Lynxes 
lacked CTS and FLIR, but were equipped 
with the 360° SeaSpray 3000 radar, Doppler 
71 and RNS252 INS, and have provision for 
FLIR, recce pods or a ‘dunking’ sonar. The 
aircraft are powered by the Gem 42-1, with 
composite main rotor blades and the 
reverse direction tail rotor. The aircraft also 
feature a new bolted main rotor head, 


which raises maximum AUW to 11,750 Ib 
(5330 kg). The first airframe for conversion 





(N3027) was redelivered to Yeovil on 1 
February 1995, and the first of the batch to 
fly, N-4010 (ex-N-3027), made its first flight 
in its new configuration on 23 March 1996. 
The first new-build Mk 21A (N4001) made 








its maiden flight on 12 June 1996, and was 
handed over to the customer in July 1996. 
The Mk 21A is powered by a pair of Gem 
ne engines, each rated at 1,120 shp (836 
kW). 





Customer's UK MoD Westland 
serial serial c/n 
N-4001 ZH962 WA378 
N-4002 ZH963 WA379 
N-4003 ZH964 WA380 
N-4004 ZH965 WA381 

-4005 ZH966 WA382 
-4006 ZH967 WA383 
-4007 ZH968 WA384 
-4008 ZH969 WA385 
-4009 ZH970 WA386 

N-4010 (ex N-3027) ZH961 WAO50 

N-4011 (ex N-3023) ZH971 WA032 

N-4012 (ex N-3025) ZH972 WA042 

N-4013 (ex N-3026) ZH973 WA048 

N-4014 (ex N-3021) ZH974 WA025 


The Mk 21A employs the Seaspray 
3000 360° radar. This pair is from the 
newly-built batch. 





Super Lynx Mk 64 


South Africa's long-standing requirement for 
a small ships helicopter now seems certain 
to be fulfilled with an (as yet unsigned) 
order for four Super Lynxes. These will be 


shipboard ASW aircraft, but will lack sonar 
or a missile system. With South Korea 
taking the Lynx Mk 99 designation, 
Westland returned to take up unused 


designations for subsequent customers, 
rather than going into three-digit territory. 
Accordingly, South Africa’s Lynx 300s are 


known as Mk 64s. The Super Lynx Mk 64 is 


expected to have a full ‘glass’ cockpit 
dominated by six LCD flat panel displays, 
and will feature a digital core avionics 


system. Avionics and cockpit are based on 
those of the EHI EH101 Merlin, and are built 
around dual MIL STD 1553B and ARINC 429 
databuses. The South African aircraft will be 
CTS800-powered, and will have a new 
Loripell gear and an extra 0.5° of tail rotor 
pitch. 
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Super Lynx Mk 88A 


The German Navy ordered seven new-build 
Super Lynxes under the designation Super 
Lynx Mk 88A in a £100 million contract 
signed in September 1996. The first of the 
new-build Mk 88As (83+20) first flew on 1 
May 1999, Germany subsequently took 
options on upgrading its surviving 17 Lynx 
Mk 88s to the same standards, and 
awarded contracts (worth a further £80 
million) in June 1998. This step was taken 
when it became clear that the European 
NH90 would be significantly delayed, and 
that the entire Lynx fleet would be 
expected to fly on until 2007, and that some 
aircraft would be required until 2015. 
Eurocopter Germany will produce the first 
‘Trial Installation’ conversion using a GK 
Westland conversion kit. This aircraft wi 
return to Yeovil for ‘flight verification’ and 
customer acceptance, but the remaining 16 
will not return to the UK after being 
converted by Eurocopter Germany, though 
these conversions will be based on GK 
Westland-supplied kits. The aircraft will 
continue to be shore-based at Nordholz, and 
will operate from the navy's Types 122 and 
123 frigates. 
The conversions are extremely radical, 
with existing engines, flying controls, 
hydraulic systems, avionics and electrical 
systems being transferred into new-build 
airframes fitted with the new tail rotor and 
other key new items of equipment. 
Germany had already ordered advanced 
composite main rotor blades for its existing 
Lynxes (and these were fitted at squadron 
level at Nordholz). ‘Re-airframing’ offers a 
short lead-time and relatively inexpensive 
el which basically re-lifes the aircraft. 
k 88A is similar to the Brazilian Mk 
aA" with 360° GEC-Marconi Seaspray 3000 
radar, Rockwell Collins GPS, Racal Doppler 
91 and RNS 252 INS, but also features an 
overnose FLIR turret containing a GEC 
Sensors MST FLIR, in a turret installation. 
The aircraft is powered by 1,120-shp (836- 
kW) Gem 42-1 engines, and has the bolted 
main rotor head (11,750-lb/5330-kg AUW) 
and composite main rotors. Like the original 
Mk 88, the Mk 88A lacks a folding tail rotor 


pylon. 








This fully equipped Mk 88A carries 
Sea Skua missiles. The nose- 
mounted FLIR is designated MST, 
below which are outward-facing 
antennas for the ESM system. 


The second new-build Super Lynx 
Mk 88A (illustrated) was used for 
the official roll-out ceremony on 14 
July 1999. It did not have the PID 
fitted, and sported the fairing which 
covers the PID mounting plate. The 
first Mk 88A had flown a few weeks 
earlier in unpainted state but with 
PID fitted. 


Customer’s UK MoD Westland 
serial serial c/n 
83+20 ZJ535 WA388 
83+21 ZJ536 WA389 
83422 ZJ537 WA391 
83+23 ZJ538 WA392 
83+24 ZJ539 WA394 
83+25 ZJ540 WA396 
83+26 ZJ541 WA397 


Super Lynx Mk 90B 


Denmark has announced a major ($36.5 
million) Mid Life Upgrade for its surviving 
eight Lynx Mk 80As and Mk 90As, aimed at 
extending their lives to 2015. The aircraft 


are to receive composite main and tail rotor 
blades, a revised fuel system (with a two- 
seat bench tank in the rear of the cabin), 
and some of the primary structure will be 


Super Lynx Mk 95 


Portugal selected the Super’Lynx to meet 
its requirement for a shipborne ASW 
helicopter, in preference to the Kaman SH-2 
Seasprite. Always the preferred choice of 
the Portuguese Navy, the Super Lynx fitted 
the hangars of Portugal’s MEKO 200 
frigates better than the Seasprite, and had a 
deck-lock system, dipping sonar and 
provision for the Vesta ship datalink. The 
Westland aircraft also enjoyed much better 
maintenance and performance 


| 


characteristics. The USA countered these 
‘Lynx advantages’ by allocating FMS 
funding of $69 million towards five SH-2s 
when it signed the Lajes agreement in 
1990. The move was futile, however, and 
Portugal ordered five Super Lynxes on 2 
November 1990. 

Although designated as a ‘Super Lynx’ by 
Westland, and though nominally ‘based on 
the HMA.Mk 8’, the Portuguese Navy Lynx 
Mk 95s lacks the distinctive overnose 





replaced by newly-built assemblies provided 
by Westland, in the same way that German 
Lynxes are being re-airframed. The life- 
extension programme is scheduled to begin 
in 1999, and will be completed by 2003, 
with Westland modifying the first ‘Trial 
Installation’ aircraft, and supplying 


Passive Identification Device (PID) 
associated with third-generation Royal Navy 
Lynxes, or the overnose FLIR associated 
with the Mk 88A. The aircraft does have a 
Racal RNS252 GPS-aided INS and Doppler 
91, together with a Bendix AN/AQS-18\(v) 
‘dunking’ sonar and Bendix RDR 1500 radar 
in an undernose radome, and was the first 
Super Lynx variant with these features, The 
Korean Mk 99 had the undernose radome, 
but is not, strictly speaking, a true Super 
Lynx. Vesta Transponder antennas are fitted 
on the spine of the tailboom and above the 
nose, immediately forward of the 











modification kits for the remainder, to be 
incorporated locally at RDAF Vaerlose. GKN 
Westland will also rebuild the crashed S-170 
to Mk 90B standards. 


windscreen. The Lynx Mk 95 is powered by 
the 1,120-shp (836-kW) Gem 42-1 and has a 
maximum AUW of 11,300 Ib (6126 kg). In 
export ‘Super Lynxes’, the take-off power 
rating of the Gem 42-1 is extended to 30 
minutes. Five Mk 95s were produced for 
service on Portugal's ‘Vasco da Gama’'-class 
(MEKO 200) frigates, and are shore-based 
at Montijo, near Lisbon. Three of the 
Portuguese Super Lynxes are new-build, 
but the first two were produced through 
conversion of ex-Royal Navy HAS.Mk 3s. 
The first converted Mk 95 (9201, the former 
ZF559) made its maiden flight on 27 March 
1992. The first new-build aircraft (9203) flew 
for the first time on 9 July 1993. 


Customer's UK MoD Westland 
serial serial c/n 
9201 ZH580 WA336 
(later 19201) (ex- oh ZF559) 
9202 H581 WA338 
(later 19202) — (ex- AN ZF561) 
9203 (later 19203) = ZH582 WA375 
9204 (later 19204) ZH583 WA376 
9205 (later 19205) ZH584 WA377 


The Portuguese Mk 95 was the first 
Lynx variant to employ Bendix RDR 
1500 radar rather than a version of 
Seaspray. The aircraft serve at 
Sintra with the Esquadrilha da 
Helicopteros de Marinha. 





Super Lynx Mk 99 


South Korea ordered Super Lynxes in 1988, 
making it the first export customer for the 
type, despite their aircraft's late numerical 
designation. This was reportedly allocated 
at Korea's request, the number 9 reportedly 
having connotations of good fortune in 
Korea! Although labelled as a Super Lynx, 
the Korean Mk 99 lacked the later reverse 
direction composite tail rotor and the 
composite BERP main rotor blades. The 
aircraft did have the new undernose 
radome, however, housing Seaspray 3 
radar. Purchased for service aboard the 
Korean Navy's ‘Sumner’- and ‘Gearing’- 
class destroyers, the 12 new-build Lynx Mk 
99s are shore-based at Chinhae with No. 
627 Squadron. As well as the 360° 
Seaspray Mk 3 radar, they are fitted with 
Doppler 71 and AN/AQS-18 sonar, and may 
be armed with Mk 44 torpedoes or Sea 
Skua ASMs. The first Mk 99 made its 
maiden flight on 16 November 1989, and 
deliveries were made between July 1990 
and May 1991. The serial No. 90-0704 was 
omitted for reasons of superstition, ‘4’ 
being considered ‘unlucky’. In 1996 there 
was speculation that the Korean Ministry of 
National Defence had ‘tentatively approved’ 
purchase of a follow-on batch of thirteen 
Mk 99A Super Lynxes (including one 
attrition replacement), after evaluation of 
the S-70B Seahawk and the SH-2 Seasprite. 
This second batch included an attrition 


replacement for 90-0706, lost on 12 August 
1993. The order was placed, despite the 
economic collapse which blighted so much 
of Asia. 


Customer's UK MoD Westland 

serial serial c/n 

90-0701 ZH219 WA363 
90-0702 ZH220 WA364 
90-0703 ZH221 WAS65 
90-0705 ZH222 WA366 
90-0706 ZH223 WA367 
90-0707 ZH224 WA368 
91-0708 ZH225 WA369 
91-0709 ZH226 WA370 
91-0710 ZH227 WA371 
91-0711 ZH228 WA372 
91-0712 ZH229 WA373 
91-0713 ZH230 WA374 


The sale of 25 Mk 99/99As to South 
Korea represented a major 
breakthrough for Westland, 
achieving success in a nation which 
has almost exclusively bought US 
products. The Lynxes serve from 
US-built destroyers on general 
duties, including ASW (with AQS-18 
sonar) and ASUW (with Sea Skua 
missiles). The search radar is the 
British Seaspray Mk 3. 


Super Lynx Mk 99A 


For contractual security reasons GKN 
Westland Helicopters were unable to 
provide any details of the Korean Lynx Mk 
99A contract. However, other sources 
suggest that the second batch of thirteen 
Korean Lynxes are broadly equivalent to the 
original batch in terms of their mission 
systems, while using the current standard 
dynamic system as used by the Mk 95 and 
the Mk 88A, including the bolted (11,750- 
lb/5330-kg AUW) main rotor head. 


Customer's serial Westland c/n 


9?-0714 WA390 
9?-0715 WA393 
9?-0716 WA395 
9?-0717 WA398 
9?-0718 WAS?? 
9?-0719 WA3?? 
9?-0720 WA3?? 
9?-0721 WA3?? 
9?-0722 WA3?? 
9?-0723 WAS?? 
9?-0724 WA3?? 
9?-0725 WAS?? 
9?-0726 WA3?? 


Super Lynx Mk 200 


Announced in September 1996, the Super 
Lynx Series 200 was to be powered by 
LHTEC CTS800 engines, with dual-channel, 
full-authority digital electronic control units, 
and electronic engine displays, but with a 
conventional analog cockpit. The basic T800 
engine was first flown in the Battlefield 
Lynx demonstrator, ZB500 (formerly 
G-LYNX), in October 1991. A new Super 
Lynx demonstrator (ZT800, WA387) has 


now been built, using a new-build Navy 
Lynx airframe and this will be powered by 
commercial, ‘export’ CTS 800 (rather than 
US military specification T800) engines. This 
first flew with Gem engines on 27 January 
1999, and flew about 100 hours in Super 
Lynx 100 configuration, in support of the 
German and Korean programmes. CTS800 
engines were installed in August 1999. The 
aircraft will later receive a glass cockpit, 
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Super Lynx Mk 100 


The Super Lynx Series 100 designation was 
revealed in 1996 as applying to export naval 
Super Lynxes, and was retrospectively 
applied to the South Korean, Portuguese 


taking it to Super Lynx 300 standards. 

In any production application the new 
engine would require new intakes, 
cowlings, aft fairings and exhausts, but 
design of the new installation was expected 
to be straightforward. The CTS800 engine 
provides 30 per cent more power, by 
comparison with the ‘standard’ Gem 42-1 of 
later Lynxes, giving a particularly useful 
improvement in hot-and-high performance. 
Acceptance of the CTS800-powered Lynx 
by some potential export customers was 
believed by some observers to hinge on 


and Brazilian Super Lynxes. Westland’s 
new demonstrator, ZT800, described under 
the Super Lynx 200 heading, originally flew 
on 27 January 1999 in Series 100 form. 





whether the Royal Navy would choose the 
engine, or the Gem 62 for modernising its 
own aircraft. However, the Gem 62 was not 
developed because it was perceived as 
being inferior to the CTS800 in terms of fuel 
burn, power and reliability, and the US 
engine is now felt to be the front-runner for 
several recent or potential Lynx customers, 
including South Africa and Malaysia. The 
RNZAF is thought to have considered Gem 
and CTS800-powered Lynxes, with and 
without glass cockpits, before following the 
Australians in ordering the SH-2G. 





Super Lynx Mk 300 


Announced at the same time as the Series 
200, the Super Lynx 300 added a full glass 
cockpit with digital core avionics. This was 
closely based on those of the EHI EH101 
Merlin, built around dual-redundant MIL 
STD 1553B and ARINC 429 databuses, and 
with six LCD flat-panel displays. Westland 
reportedly considered a range of new 
missions systems for the Series 300 (and 
possibly also for the Series 200). There 
were reports that these may have included 
GEC-Marconi Blue Kestrel 6500 and ELTA 
2022 radar, and various GEC-Marcori, 
Elettronica and Loral EW systems, as well 
as AHRS and a revised communications 
suite, but this must be regarded as being 
speculative. Lynx Mk 200 and 300 


configurations may be offered as 
modification/upgrade packages, as well as 
on ‘new-build’ variants. Westland were 
reportedly ‘close’ to signing a contract with 
Malaysia for the delivery of CTS800- 
powered Lynx 300s in late 1997, following a 
technical evaluation by the navy which 
firmly favoured the Westland aircraft. This 
competition finally bore fruit in September 
1999, when an order for six Super Lynxes 
was announced. The designation Super 
Lynx Mk 64 has been applied to the South 
African Super Lynx 300s. 


ZT800 is Westland’s new demo 


aircraft, now powered by the CTS800 


having first flown with Gems. 











Advanced Compound Helicopter 


Reports in mid-1998 suggested that 
Westland had received UK MoD funding for 
an Advanced Compound Helicopter 
demonstrator programme, to be based on 
an RTM322-engined Lynx, fitted with swept 
compound wings. In fact no MOD funding 


was obtained, although the programme was 
launched as a low-key private venture 
study, which may one day lead to a flying 
demonstrator, Compound-lift helicopters 
use a conventional lift-generating wing to 
‘off-load’ the main rotor, thereby allowing 


more engine power to be used for forward 
speed. Compound thrust uses conventional 
jet thrust to augment the forward velocity 
imparted by the main rotor. The proposed 
ACH Lynx could demonstrate both 
compound lift and compound thrust. 
Westland insiders were quoted as 
expecting a speed in excess of 250 kt (463 
km/h; 288 mph), an operating altitude of 
20,000 ft (6100 m) and payload/range 


improvements of 20 per cent, together with 
reduced life cycle cost, and improved 
propulsive efficiency and lift/drag ratio. The 
more powerful engines drove an uprated 
(Westland WG.30-200) gearbox, with 
excess power being converted to jet thrust 
via variable-area nozzles. The wing could be 
fitted with trailing-edge flaps, while 
trimming could be achieved using a moving 
horizontal tailplane and a moving rudder. 
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CANAD 


Though hit by deep cuts in its 
funding in recent times 

1 Canadian Air Division - 

the operational air arm of the 
Canadian Armed Forces — has 
maintained credible combat 
power and deployability. 
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A photo-feature by 
Mike Reyno 


Above: Deploying flares for effect these 
CF-188s are 433 ETAC aircraft — the second 
French-Canadian fighter squadron based 
at Bagotville, alongside 425 ETAC, 3 Wing. 


Left: 434 Combat Support Sqn, 14 Wing, is 
one of two electronic warfare squadrons 
in 1 Canadian Air Division. It flies a unique 
mix of Challengers and ‘T-birds’. 


Inset, right: Based at Yellowknife, in the 
Northwest Territories, 440 Transport Sqn, 
4 Wing, and its four CC-138 Twin Otters, is 
the only 1 CAD squadron north of the 60th 
parallel. It is tasked with a wide range of 
missions unique to its Arctic home. 


Above right: Flying days for the Labrador 
SAR helicopter in 1 CAD will come to an 
end within two years, as the CH-149 
Cormorant enters service. These are 
aircraft from 103 SAR Sqn, 9 Wing. 


Right: 402 Sqn, 17 Wing, in Winnipeg is 
equipped with four CT-142 Dash 8s used in 
support of the Canadian Forces Air 
Navigation School to train air navigators. 
It is also equipped with two CC-142 

Dash 8s used to transport personnel. 
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Above: The first of 138 CF-188 H vice in 
1982. Force cutbacks mean that today only 87 remain in operational 
service, with 60 aircraft equally divided between 1 CAD’s four 
operational fighter squadrons: 433 and 425 at 3 Wing, Bagotville, 
Quebec and 416 and 441 at 4 Wing, Cold Lake, Alberta. The remaining 
27 CF-188s are operated by 410 TF(OT)S in Cold Lake. 


Left and below: 1 April 1999 
marked the 75th anniversary of 
the founding of the RCAF. To 
commemorate this event 410 
TF(OT)S, at Cold Lake, adorned 
one of its CF-188s in Air Force 
blues, old RCAF-type roundels, 
RCAF tartan and the King and 
Queen crowns on the fins. 
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Above: The Aerospace Engineering Test 
Establishment (AETE) based at 4 Wing, Cold 
Lake, is the flight test authority of Canada’s air 
force. Equipped with four CF-188s, testing of 
the Hornet continues today, 11 years after the 
delivery of the last example. AETE continues to 
work on CF-188 projects such as software 
validation, new parachutes for the ejection 
seat, pyrophoric flares and new weapons. 





The Cold Lake-based 410 Tactical 
Fighter (Operational is Aa 
Squadron paints one of its CF-188s in 
style every year for the airshow 
season in North America. Here, 
188710's tail is appropriately painted 

with the silhouette of a fighter pilot 

and the patches of each of 1 CAD’s 


fighter squadrons on the bottom of 
the tail fins. 
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The only silver Silver Stars in Canadian service are those attached to the AETE for test and trials purposes. The 
simple and sturdy CT-133 has had a long and successful careeer as a trials aircraft and is perhaps best known, in 
Canadian hands, for its role as an ejection seat testbed. This CT-133 wears special marks for AETE’s 30th anniversary. 
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Above: 441 Sqn is the second front- 
line fighter squadron at Cold Lake. 
With 12 aircraft it became 1 CAD’s 
vanguard squadron when it 
deployed to Italy in March 1999 to 
take part in the NATO campaign 
against Serbian forces in Kosovo. 


Left: With 26 Canadair-built CT-133 
Silver Stars remaining in service, 
among four Combat Support 
Squadrons, Canada remains one of 
the last bastions of the classic 
Lockheed design. The aircraft fulfil 
electronic warfare support duties 
(414 and 434 Sqns, as seen here), 
limited aggressor support and 
general utility tasks. Several 
aircraft have recently undergone 
an avionics upgrade programme 
plus the addition of new Erijammer 
EW pods and chaff dispensers. 


Above right, top: 417 Combat 
Support Sqn, based at Cold Lake is 
equipped with five ‘T-Birds’ for 
(limited) adversary training tasks. 
The fighter community at ‘Cool 
Pool’ is the squadron’s biggest 
customer. 


Inset, right: The backbone of 1 CAD’s 
training syllabus is the Canadair 
CT-114 Tutor. The Tutor will be 
replaced by the BAe CT-155 Hawk 
when NATO Flying Training in 
Canada (NFTC) begins in 2001. 
Bombardier Aerospace ordered 18 
Hawk Mk 115s for use alongside 
the Beech Raytheon CT-156 
Harvard II. It is anticipated that at 
least 20-25 Tutors will remain in 
service for the ‘Snowbirds’ and 
Central Flying School at Winnipeg. 


Right: The Central Flying School in 
17 Wing, Winnipeg, is responsible 
for standardising 1 CAD’s flight 
training syllabus, and for 
producing instrument check pilots. 
The school is equipped with six 
Tutors, but can use other aircraft 
when required — such as the Beech 
C90A King Air supplied by 
Bombardier for multi-engine 
training and the CH-139 JetRanger 
for ab initio helicopter training, 
which are located in Southport 
(formerly Portage la Prairie). 


Far right: Canada’s ambassadors in 
the sky, 431 Air Demonstration 
Squadron, is better known as ‘The 
Snowbirds’. The team flies a nine- 
ship formation, but typically takes 
11 aircraft to show sites. 
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Above: When four of the 
CC-150s were converted 
into more versatile 
Combi freighters they 
were all given a new grey 
look - quite apart from 
the addition of a cargo 
door and strengthened 
floors. The fifth aircraft 
(15001) remains in a pure 
VIP configuration to 
transport dignitaries. 


Right: The first of five ex-Wardair/Canadian Airlines 
A310s was delivered in 1992 to replace the CC-137 
(Boeing 707) in the strategic airlift role. The aircraft 
were originally in a 194-seat configuration, but four 
underwent a Combi conversion programme 
allowing them to operate with a full load of 194 
passengers, 60 passengers and freight, or asa 
freighter only. The aircraft are flown by 437 Sqn, 

8 Wing, at Trenton and area maintained by 
Canadian Airlines maintenance personnel. Note the 
temporary UN markings on the tail of this aircraft 
tasked with supporting Canadian detachments. 


Left: A Canadian Hercules 
from 8 Wing rests among a 
line of other Commonwealth 
nation Hercules during a 
Bullseye competition, held in 
Trenton. Each year Canadian, 
British, Australian and New 
Zealand air transport 
squadrons come together to 
test their airlift skills against 
each other, competing for the 
Bullseye trophy. 
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Below: Lockheed’s Hercules remains 
the world’s undisputed master of 
tactical military transport; it is reliable, 
economical, flexible and able to operate 
from the most primitive airstrips. A 
mixed fleet of 32 CC-130 Hercules 
transports remains in use by Canada. 

A cockpit avionics upgrade programme 
is underway to bring systems 
commonality across the fleet, which 
currently uses seven different states of 
‘front office’ configuration. 








The CP-140 Aurora is Canada’s only long-range surveillance aircraft capable of safeguarding its maritime security 
and sovereignty. It will do so well into the next millennium. Twelve Auroras are based with 14 Wing at Greenwood 
and five with 19 Wing, Comox. Three sparsely-equipped CP-140A Arcturus - the Aurora’s non-combat capable 
stablemate — are based at Greenwood as well. Comox-based 407 Sqn adorned one of its five Auroras with this maple 


leaf during the Fincastle competition in 1997. 
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Left: This is one of the radar-nosed CT-142 
navigation trainers of 402 Sqn. This unit is the 
only fixed-wing ‘Total Force’ squadron in 

1 CAD, with a mix of reservists and regular force 
personnel working side by side. 


Below: No other fixed-wing aircraft has proven 
itself more in the Search and Rescue role than 
the de Havilland Canada CC-115 Buffalo, which 
equips 442 Transport and Rescue Squadron at 19 
Wing, Comox. The aircraft’s unique STOL 
capabilities make it an ideal SAR aircraft in the 
mountainous regions of British Columbia. It is 
anticipated that the six remaining Buffaloes will 
be replaced by the Hercules once the CH-149 
Cormorant enters service. 
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Canada’s plan to replace its venerable 
Sikorsky CH-124 Sea Kings (above) is now 10 
years behind schedule. The helicopter 
celebrated its 35th anniversary in Canadian 
service in 1998. Sea Kings are operated by 443 
Maritime Helicopter Squadron, Patricia Bay, 
423 MH Sqn and 406 Helicopter Transport Sqn 
at Shearwater. This aircraft (left) is landing on 
the flight deck of HMCS Preserver during a 
training exercise off Nova Scotia. The primary 
role of the CH-124 is to provide a defensive 
anti-submarine cordon around surface ships in 
the fleet. To find its targets the Sea King uses 
an active sonar at the end of a 450-ft (137-m) 
cable (below), coupled with air-dropped 
active/passive sonobouys. 


Right: 444, 439 and 417 CS Squadrons are each 
equipped with a trio of Bell Helicopter Textron 
Canada CH-146 Griffons. Their main task is to 
support local flight operations at their 
respective Wings, with an important 
secondary role in national search and rescue 
operations. 








Canadian Griffons are militarised 

twin-engined Bell 412CF helicopters 

: acquired to replace the Bell CH-136 

a Kiowa, CH-135 Twin Huey and 

CH-118 Iroquois. Canada operates 
99 Griffons with the bulk of these 
being in the hands of the Tactical 
Helicopter squadrons. Three Combat 
Support squadions and AETE also 

operate the Griffon. 
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Above and left: The Twin Otters operated by 440 Sqn are the only 
float-equipped aircraft in 1 CAD. The aircraft is flown on floats, 
outsized tundra tyres, skis and regular tyres depending on the time of 
| year. Up until 1994, 440 Sqn was known as 440 Transport and Rescue 
Sqn and based at 18 Wing, Edmonton, before its closure. At the same 
time the squadron maintained a two-aircraft detachment in 
Yellowknife, Northwest Territories. In September that year the entire 
squadron moved to Yellowknife, relinquishing its primary SAR role. 
The aircraft retain their vivid yellow SAR scheme, fo aid visibility in 
the Arctic surroundings, but the SAR titles have been removed. 


Twelve CH-113 Labradors (below) remain in service with 442, 424, 413 
and 103 Squadrons and will be replaced by 15 Cormorants, Long 
overdue for replacement and now distrusted by their crews, the 
Labradors have been upgraded to cope until the much-delayed arrival 
of the CH-149 Cormorant (EH101) to take over the SAR role. One of 
the latest improvements is the addition of night vision goggles for 
the pilots. This 442 Sqn aircraft, based at Comox, is seen during 
night-time NVG training (right). 
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Air Power Analysis 





United Kingdom 


At the beginning of the 1990s the United Kingdom’s air forces 
were largely designed for Cold War operations. Today they are in 
the throes of completing a dramatic reshaping to reflect the post- 
Cold War world, with the result that in the first decade of the next 
century they will be fully tailored to rapid-reaction operations, 
undertaken in concert with other nations, in any part of the 
globe. New systems such as Eurofighter, Merlin and Apache will 
provide the new, leaner forces with their high-tech ‘teeth’. 


n the world stage the United Kingdom 
OC: a role far more prominent than its 

modest population size, economy and 
geographical area would at first suggest. The 
disintegration of the British Empire has not been 
entirely mirrored by a diminution in its sphere of 
influence for a variety of complex reasons. A 
nation which has not flinched from using its 
military power in support of foreign policy and in 
the defence of its interests, the UK’s strategic 
location during the Cold War maintained the 
close ties established with the United States 
during World War II. This, in turn, gained the 
UK its own nuclear deterrent, which has 
undoubtedly helped to preserve its permanent 
seat on the UN Security Council. Seeing itself as 
a leading member of the international communi- 
ty, the UK has in recent years consistently com- 
mitted its armed forces to combined international 
operations, both military and humanitarian, 
which have emerged from the revitalised ‘inter- 
national community’. It also has a very successful 
defence industry, which employs over 400,000 
people and earns the country around £5 billion 
($7.5 billion) in exports per annum. 

As a major European state and leading member 
of the Western European Union (WEU), the UK 
sees both its political and economic future as part 
of Europe. While it regards its security as indivis- 
ible from that of its European allies, close ties 
with the US are seen as crucial in underpinning 
NATO. The EU is seeking to develop a Euro- 
pean Security and Defence Identity within 
NATO parallel with the Organisation for Securi- 
ty and Co-operation in Europe, which embraces 
54 states. Outside Europe, the UK regards the 
promotion of international security, freedom and 
economic development as crucial to its own 
security and prosperity. Its own interests are most 
likely to be affected by events in the Gulf and 
Mediterranean. With close friendships in the 
Middle East and the importance of oil supplies to 
the world economy, confrontation in the region 
also carries the risk of escalation on the borders of 
NATO. The same applies to North Africa, 
although direct interests in the region are limited. 

Having identified the difficulties imposed upon 
its forces in the post-Cold War era, the UK 
Government published its Strategic Defence 
Review (SDR) White Paper in 1998. This took a 
detailed look at the nation’s security interests and 
defence requirements in the period up to 2015 
and considered how the roles, missions and capa- 
bilities of the Armed Forces should be adjusted to 
meet the new strategic realities. The end of the 
Cold War removed the need for large standing 
forces on the continent, anti-submarine forces in 
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the Atlantic and a fleet of long-range air defence 
fighters to repel a massive attack by the Warsaw 
Pact. Instead, the need today is perceived as help- 
ing prevent or shape crises further afield and, if 
necessary, deploy military forces quickly as part of 
multinational deployments, in support of NATO, 
UN or WEU operations. The so-called ‘Peace 
Dividend’ provided by the end of the Cold War 
has already been taken, defence expenditure since 
1990 having fallen some 23 per cent in real terms 
with total forces cut by nearly one-third. During, 
and despite, this drawdown the UK had commit- 
ted its forces to counter newer styles of security 
risk which had become more prominent, each of 
which was as new as it was unexpected. These 
operations highlighted areas of weakness, particu- 
larly in the extent of the rapid deployment 
capabilities and the ability to sustain overseas 
operations. 

With the nature and scale of future exigencies 
being impossible to predict, SDR established 
broad benchmarks to assist in the future planning 
of the Armed Forces. Accordingly, in addition to 
providing whatever military support is required 
for continuing operations such as Northern 
Ireland, the Armed Forces should be able to: 

— respond to a major international crisis requir- 
ing a military effort and combat operations of a 
similar scale and duration as the Gulf War when 
the UK deployed an armoured division, 26 
warships and over 80 combat aircraft; or 

— undertake a more extended overseas deploy- 
ment on a lesser scale (as over the last few years 
in Bosnia) while retaining the ability to mount a 
second substantial deployment in support of a 
separate crisis up to combat brigade size up to six 
months in duration. 


Long-term threat 

In the longer term, the UK must also retain the 
ability to rebuild a much larger force should a 
major threat re-emerge in Europe. In conse- 
quence, SDR saw no need to either increase or 
decrease the size of its regular forces but it did 
identify an urgent need to re-configure them. 

Accordingly, a pool of powerful and versatile 
forces drawn from all three services, and known 
as the Joint Rapid Reaction Force RRF), 
became operational on 1 April 1999. The aim is 
to provide a mechanism for the assembly and 
rapid deployment of force packages of up to 
brigade level or equivalent, specifically tailored to 
meet the threat posed. This may range from a 
commando or airmobile brigade to an armoured 
brigade. Unlike the existing Joint Rapid Deploy- 
ment Force (JRDF) from which the JRRF 
evolves, the new organisation will undertake all 


short-notice joint operations, including those as 
part of NATO’s ACE Rapid Reaction Force 
(ARRF) and the ACE Mobile Force (Land) 
(ACEMF(L)). It will also provide the spearhead 
for larger than brigade-sized deployments. The 
first-echelon forces of the JRRF will be main- 
tained at a very high state of readiness for ‘early 
entry operations’, leading the way for the second 
echelon to establish substantial combat opera- 
tions. These ground forces will be drawn from 3 
Commando Brigade, which includes specialist 
amphibious, mountain and arctic cadres, a 
mechanised ‘ready brigade’ from 3 (UK) Mecha- 
nised Division, an armoured ‘ready brigade’ from 
1 (UK) Armoured Division and finally 16 Air 
Assault Brigade which includes an aviation, 
parachuting and tactical air-landed capability. 

To meet these challenges, the JRRF will 
receive a range of new capabilities to include 
larger aircraft-carriers and new transport aircraft, 
an air manoeuvre brigade and improved logistic, 
communications and medical support. Service 
integration will come from a series of initiatives, 
including the Joint Helicopter Command (JHC) 
and the Joint Force 2000 project for combined 
FAA and RAF carrier-based operations. The 
withdrawal of forces from Germany will also 
continue as the UK seeks to re-draw its front 
line. 

While the threat of a direct attack by conven- 
tional forces on the UK mainland and its depen- 
dent territories has receded to probably its lowest 
point for centuries, SDR concluded that a credi- 
ble and effective minimum nuclear deterrent 
must be retained. This duty falls to the Royal 
Navy’s fleet of four ‘Trident’-class ballistic missile 
submarines, the RAF having retired its last 
WE177 free-fall bombs on 31 March 1998. 
Allocated to NATO in both the strategic and 
sub-strategic roles, the Trident fleet will remain 
independent and available for use by the UK 
alone in a case of supreme national need, 
although SDR reduced the number of warheads 
loaded and the alert state. The same rule applies 
to the Royal Navy’s latest weapon, the Toma- 
hawk Land Attack Missile, 65 of which were 
ordered to equip the attack submarine fleet. Little 
time was wasted in using the new weapons in 
anger, the Royal Navy joining its US counterpart 
in launching Tomahawks in the opening days of 
Operation Allied Force against Serbia. 

Chaired by the Secretary of State for Defence, 
the Defence Council is formally tasked by Gov- 
ernment with the formulation and conduct of the 
defence of the UK and its dependent territories, 
and the promotion of its wider security interests. 
The Council includes the Chief of the Defence 
Staff (CDS), the professional head of the UK 
armed forces and principal military adviser to the 
Government and under whom each service has 
its own Chief. of Staff. The implementation of 
the Government’s political and security policies 
falls to the Ministry of Defence (MoD), although 
the planning and conduct of military operations 
flows directly through the CDS to operational 
commanders in the three services. All joint 
operations are planned and executed by the 
Permanent Joint Headquarters at RAF North- 
wood in Middlesex. The MoD will receive an 
annual budget of £22 billion in 1999, represent- 
ing some seven per cent of government expendi- 
ture and the third largest figure in NATO after 
the USA and France. Dylan Eklund 
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The EH101 is nearing full service with the Royal 
Navy (above) in its Merlin HM.MK 1 version. 
The first Navy aircraft are in service with 

No. 700M Squadron, the flying trials unit. 





The battlefield assault version is designated 
Merlin HC.Mk 3 in RAF service. The first 
squadron will be No. 28, which will form at RAF 
Benson to act as the type OCU. 
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Sixty-seven WAH-64D Longbow Apaches are on 
order for the Army Air Corps, of which the first 
eight have been built at Mesa, Arizona. This is IR E LAN D y 
the third aircraft, being delivered from the 
factory to Yeovilton by HeavyLift Belfast. 
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The Bombardier Global Express is the platform 
for the RAF’s ASTOR radar surveillance 
programme. The ASTOR aircraft will have a 
much modified airframe with additional fairings 
for the main radar and communications 
equipment, and a refuelling probe. 
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The importance of Eurofighter to the RAF cannot be overestimated. Current 
requirements stand at 195 single-seaters (below) and 37 two-seaters (above) 
to replace the Tornado F.Mk 3 in the air defence role and the Jaguar multi- 
role force. An option for a further 65 is likely to be exercised. The first 
production aircraft, a BAe-assembled two-seater, is scheduled to fly in 2001, 
with first deliveries to the Operational Evaluation Unit at Coningsby in 2002. 





The troubled C-130J has been ordered in two versions: the stretched Hercules 
C.Mk 4 (illustrated) and short-body C.Mk 5. The RAF’s transport procurement 
has been thrown into some disarray following the cancellation of the STSA 
programme. The result will be a longer-term airlift competition for which the 
Airbus A400M is a contender, alongside the purchase of Boeing 

C-17s and/or further C-130Js. 





Air Power Analysis 


Royal Air Force 


Having celebrated its 80th anniversary in 1998, 
the command structure of the RAF has been 
rationalised into three Commands — Strike 
Command, Personnel and Training Command, 
and Logistics Command. Each is headed by an air 
chief marshal, who reports directly to the Chief 
of the Air Staff. Current personnel strength totals 
some 55,000, a reduction of 36,000 from 1990. A 
reserve force consisting of former serving mem- 
bers would add a further 46,000 in time of war, 
while the Royal Auxiliary Air Force would 
contribute an additional 1,500 personnel. The fall 
in manpower has followed a reduction in the 
funds allocated to the service, the RAF in 1998 
receiving an annual budget of £4 billion, repre- 
senting some 18 per cent of the UK’s overall 
defence budget. 





Strike Command 





The largest single component of the RAF, Strike 
Command controls all the RAF’s front-line 
strike/attack and air defence assets, as well as 
supplying transports, tankers, maritime patrol and 
support helicopters. With a budget of £1.7 
billion and some 45,000 personnel (including 
4,000 civilians), Strike Command is responsible 
for 200 units and nearly 700 aircraft. In time of 
conflict the Air Officer Commander-in-Chief of 
Strike Command would become Commander- 
in-Chief UK Air Forces (CINCUKAIR) and 
Commander AIRNORWEST. Based alongside 
Strike Command Headquarters at RAF High 
Wycombe, this is one of NATO’s three principal 
subordinate commands, being responsible for 
controlling the defence of the UK and NATO’s 
northwestern flank. A proportion of Strike assets, 
most notably maritime forces, are declared to 
Supreme Allied Commander Atlantic 
(SACLANT) for the defence of the eastern 
Atlantic. The command has a number of direct- 
reporting units, the largest of which is the Air 
Warfare Centre (AWC). 

Established in 1994, the AWC is concentrated 
at impressive new facilities at RAF Waddington 
in Lincolnshire. Through the Tactics and Elec- 
tronic Warfare (T&EW) Centre, its role is to 
provide mission support at both the operational 
and tactical levels to commanders and front-line 
squadrons. This includes the development of air 
power doctrine and the provision of air warfare 
training for all who might be involved in opera- 
tions, from air crews to commanders. The AWC 
also provides electronic warfare support to all 
three services and executes trials and evaluations 
of new and existing equipment. It also adminis- 
ters a number of Operational Evaluation Units 
(OEU) established for specific new aircraft or 
systems. These currently consist of the Tornado 
F.Mk 3 OEU at Coningsby with four aircraft 
assigned, the Rotary Wing OETU at Benson and 
the E-3D OEU at Waddington. The latter draws 
aircraft as required from the two Waddington- 
based Sentry squadrons for use in operational 
evaluation and development tasks. It operates 
closely with the similarly titled E-3D OEU 
DERA which undertakes trials and development 
work on the type at Waddington. 
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The largest AWC flying unit is the Strike 
Attack Operational Evaluation Unit (SAOQEU) 
which operates a mixed fleet of Harriers, Jaguars 
and Tornado GR.Mk 1s from Boscombe Down. 
The unit is responsible for the development of 
tactical doctrine for each type and the practical 
application of new aircraft systems and weapons. 
The AWC is also responsible for the Operations 
Support Branch which, following an administra- 
tive re-organisation, was established in April 1997 
to co-ordinate air traffic control, fighter control, 
intelligence, RAF Regiment and flight opera- 
tions. Strike Command has additional commit- 
ments in Cyprus, the Falkland Islands, Gibraltar 
and Ascension Island. 

Reporting to Strike Command are three 
Groups which control the majority of front-line 
squadrons. No. 1 Group at High Wycombe is 
responsible for strike/attack operations, support 
of the Army in the field, and all RAF forces based 
in Germany, the latter a task it inherited follow- 
ing the demise of RAF Germany and its succes- 
sor, No. 2 Group, in 1996. Established the same 
year, No. 11/18 Group controls air defence, 
maritime patrol, electronic warfare and SAR 
operations and, while operated as a single Group, 
each element has maintained its own individual 
headquarters, No. 11 at Bentley Priory, and No, 
18 at Northwood as part of the Royal Navy Fleet 
HQ. Responsibility for tanker and transport assets 
was transferred from No. 1 Group to No. 38 
Group when it reformed at High Wycombe in 
1992. 


Air defence 

With the demise of the threat of Soviet long- 
range bombers attacking the UK, the RAF has 
been left with five front-line squadrons of Torna- 
do F.Mk 3s, an aircraft less than ideally suited to 
the type of conflict the RAF expects to fight in 
the future. While new tactics developed with the 
introduction of the Joint Tactical Information 
Distribution System (JTIDS) have improved the 
type’s capabilities, it will disappear quickly once 
the Eurofighter enters service. With the now 
minimal threat of direct air attack on the UK, the 
role will take a lower priority with emphasis 
switching to air superiority and defence as part of 
deployed operations. In consequence, SDR 
directed that the fleet be reduced by 13, the axe 
falling on the SACLANT-declared No. 29(F) 
Sqn at Coningsby, which disbanded on 30 
October 1998, 

The UKASACS (UK Air Surveillance and 
Control System — formerly IUKADGE) became 
operational in September 1993 and brought 
together the Tornado F.Mk 3 fleet with a 
network of mobile air defence radars and new 
control centres. The Tornado F.Mk 3 fleet is 
operated from three air bases, each of which hosts 
two squadrons. The most northerly air defence 
base is RAF Leuchars in Scotland, home to Nos 
43 and 111 Sqns and which will host the F.Mk 3 
OCU when the Eurofighters arrive at Coningsby 
in 2002. At Leeming, No. 11 Sqn is declared to 
SACLANT while No. 25 Sqn is, in common 
with all other Tornado F.Mk 3 squadrons, 
declared to SACEUR. A third Leeming unit, 
No. 23 Sqn, disbanded in 1994 as a victim of the 
previous year’s Defence White Paper. The final 
base, RAF Coningsby in Lincolnshire, hosts No. 
5 Sqn and the OCU, No. 56(R) Sqn, which also 


trains Italian crews on the type. A forward oper- 


ating base at RAF Stornoway in the Hebrides 
closed in 1998. While a 15-minute alert facility is 
maintained by the Leuchars-based squadrons, the 
once commonplace interception of Russian 
aircraft is now an extremely rare event. The UK 
Air Defence Region (ADR), which stretches 
from the waters off Norway to the Southwest 
approaches, is co-ordinated by the Air Defence 
Operations Centre (ADOC) at HQ Strike 
Command, with RAF Buchan controlling the 
northern sector and RAF Neatishead the south. 
A secondary ADOC exists at Bentley Priory. 

The air defence fleet is committed to support 
the NATO Immediate Reaction Force and, 
although no specific squadrons are assigned, 
aircraft would be supplied as stipulated by NATO 
in time of crisis. While it was mooted that the 
Tornado F.Mk 3 should be replaced by an inter- 
im type pending delivery of the first Eurofighter, 
this has been dismissed in favour of upgrading the 
current fleet. A Capability Sustainment 
Programme is under way and will see the 100 
Tornado F.Mk 3s in service receive an 
AMRAAM and ASRAAM capability to replace 
the increasingly obsolete SkyFlash. Other modifi- 
cations include radar and engine upgrades, 
improved defensive aids, an NVG-compatible 
cockpit and the ability to receive JTIDS, which 
currently can only be accepted by a limited num- 
ber of aircraft. The programme should be com- 
pleted in 2001, although a shortage of the more 
capable missiles and the actual JTIDS equipment 
will mean only two squadrons will have fully 
upgraded aircraft. These squadrons will be 
assigned to the ARRF alongside 12 Tornado 
GR.Mk 1s for employment in support of 
SACEUR’s crisis management options alongside 
other NATO forces. 

Operating alongside the Tornado F.Mk 3s at 
Leeming are the 20 Hawk T.Mk 1/1As of No. 
100 Sgn, which arrived from Wyton in 1993. 
These provide dissimilar air combat training and 
target towing for the air defence units, in addition 
to training the crews of support aircraft types in 
defensive tactics. The squadron also incorporates 
the Joint Forward Air Control Standards and 
Trials Unit (FACSTU). Since 1992, seven 
Sentry AEW.Mk 1s (E-3Ds) have formed the 
UK’s contribution to the NATO Airborne Early 
Warning Force (AEWF) alongside the multi- 
national E-3A Component based at 
Geilenkirchen, Germany. Plans to mothball one 
aircraft were not implemented. The two 
Waddington-based squadrons, Nos 8 and 23, 
pool their aircraft and are tasked to provide air- 
borne early warning and control services to 
national and NATO air defence authorities, as 
well as support to offensive composite air opera- 
tions. Training is provided by No. 23 Sqn, which 
has absorbed the Sentry Training Unit. 

Ground-based air defence is currently conduct- 
ed by both the RAF and the Army, which oper- 
ate differing variants of the short-range air 
defence Rapier missile system. As a consequence 
of SDR, a common standard of Rapier will be 
adopted by 2006 under the control of a Joint Air 
Defence Headquarters responsible for supplying 
air defence units to joint commanders in the 
field. It will also control Rapier training which 
will be conducted jointly at RAF Honington. 

A total of 232 Eurofighters is to be delivered to 
provide a front-line establishment of 140. In the 
absence of further delay, the first Eurofighter will 






United Kingdom 





Left: The RAF’s seven-strong Above: Since the 
Sentry AEW.Mk 1 fleet is disbandment of No. 29 Sqn in 
operated on a pool basis by 1999, No. 5 Squadron is the 
Nos 8 and 23 Squadrons from _ only front-line Tornado 

RAF Waddington. F.Mk 3 unit at Coningsby. 





Nos 11 (right) and 25 (above) Squadrons share the base at 
Leeming, in Yorkshire. The Leeming Tornados were the first 
to receive JTIDS equipment, which allows the automatic 
transfer of data between aircraft in a flight, and between the 
interceptors and the Sentry AWACS platform. 





RAF Leuchars in Scotland is 
home to the Tornado F.Mk 3s 
of Nos 43 (left) and 111 
(right) Squadrons. This base 
was the first to receive the 
ASRAAM/AMRAAM.-capable 
CSP aircraft. In the days of 
the Cold War its northerly 
position made it the busiest 
of the air defence bases in 
terms of numbers of 
scrambles, and today it is the 
only one to maintain an air 
defence alert. 





Left: Four Tornado F.Mk 3s 
are detached to 1435 Flight at 
Mount Pleasant Airport. The 
main task is to stand an air 
defence alert to intercept and 
identify aircraft entering 
Falklands airspace. They 
work within the FIADGE, an 
integrated air defence system 
with a Combat Reporting 
Centre on Mount Kent and 
outlying radars on Mount 
Alice and Byron Heights. 





Two further Coningsby Tornado F.Mk 3 operators are No. 56 
(Reserve) Squadron (above) and the F.3 Operational 
Evaluation Unit (below). No. 56 is the type OCU, training 
both RAF and Italian crews. It also provides a QWI (Qualified 
Weapons Instructor) course and undertakes limited front-line 
duties. The OEU is part of the Air Warfare Centre, and uses a 
small number of aircraft for tactical evaluation duties for the 
F.Mk 3 force. 








No. 100 Squadron is stationed at Leeming with Hawks. It undertakes a number of target 
facilities duties, including air-to-air ‘aggressor’ work and occasional target-towing. The 
squadron is often ‘on the road’, and is heavily involved providing ‘opposition’ during exercises. 
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be delivered in 2002 to RAF Coningsby, which 
will host the type’s Operational Evaluation Unit 
and Operational Conversion Unit, the latter 
operating the bulk of the 40 two-seat aircraft on 
order. Pilot conversion will commence in 2004 
prior to Nos 5 and 29 Sgns standing up at the 
Lincolnshire base, each with 20 aircraft. The two 
Leeming squadrons, Nos 11 and 25, will then 
convert between 2006 and 2008, followed by the 
Leuchars-based Nos 43 and 111 Sqns. Deliveries 
should be completed by 2010, following which 
re-equipment of the strike and close-support 
forces will commence, all deliveries being 
completed by 2014. 

The type is expected to be called Typhoon, 
although at present the name is only allocated to 
the export version. Reliance will initially be 
placed on the AIM-120B AMRAAM and AIM-9 
SRAAM, SDR having deferred the entry into 
service of the new BVR missile until 2008. A 
fully integrated ECR90 radar includes air/air and 
air/surface modes, all aspect look-up/look-down 
capability with automatic threat identification and 
prioritisation. A state-of-the-art cockpit includes 
a direct voice input system enabling the pilot to 
control and manage certain avionics functions by 
voice alone. A helmet-mounted display and 
sighting system will give a complete off-boresight 
capability. In the air-ground environment, a 
14,300-Ib (6486-kg) payload can be carried. 


Interdiction 

The Tornado GR.Mk 1/4 fleet fulfils the 
RAF’s long-range interdiction, maritime strike, 
defence suppression and reconnaissance needs, 
although it lost its nuclear strike role on 1 April 
1998 following the withdrawal of the WE177 
free-fall munition. The Tornado was blooded in 
Operation Granby, the British name for its Gulf 
War operation. Six aircraft and five crew were 
lost during the conflict’s early stages as missions 
struck Iraqi airfields with JP233 airfield denial 
weapons and 1,000-Ib (454-kg) munitions. Short- 
ly after the end of the conflict, the Laarbruch 
Wing of four Tornado squadrons was withdrawn, 
leading to a shuffling of units. Nos 27 Sqn and 
617 Sqn moved from Marham to Lossiemouth, 
the former having already adopted the number 
plate of the former Buccaneer-equipped No. 12 
Sqn. The title of another Laarbruch unit, No. 15 
Sqn, was also taken as a reserve identity by No. 
45(R)/Tornado Weapons Conversion Unit, 
which also moved to Lossiemouth from Honing- 
ton in 1993. The space at Marham was filled by 
No. II (AC) Sqn from Laarbruch and No. 13 Sqn 
from Honington. The remaining two squadron 
identities, No. 16 Sqn and No. 20 Sqn, trans- 
ferred to the Jaguar (226 OCU) and Harrier (233 
OCU) conversion units in 1991 and 1992, 
respectively. The remaining squadrons based in 
Germany were reduced to three with the 
disbandment of No. 17 Sqn on 1 April 1999, part 
of an SDR requirement to reduce the number of 
Tornado GR.Mk 1s in front-line service by 12. 
Based at RAF Briiggen, all are scheduled to 
return to the UK prior to the base’s closure in 
March 2002. The MATRA/BAeD ALARM 
anti-radar missile-equipped Nos IX and 31 Sgqns 
will move to Marham in July and August 2001, 
respectively, while the TIALD-equipped No. 14 
Sqn will transfer to Lossiemouth by 1 January 
2001. Each Tornado GR.Mk 1/4 squadron has a 
nominal strength of around 12 aircraft, although 
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the release of aircraft for operations in Saudi 
Arabia, Kuwait, Turkey and Goose Bay means 
that the number actually on charge at any one 
time varies considerably. 

With the withdrawal of the Buccaneer from 
service in 1994, the Tornado GR.Mk 1 replaced 
the Blackburn type as the RAF’s Anti-Surface 
Unit Warfare (ASUW) platform. Twenty-six 
aircraft released by the withdrawal of the Laar- 
bruch wing were returned to BAe for rework. 
Re-designated GR.Mk 1B, the modifications 
enabled carriage and launch of up to four Sea 
Eagle missiles, a sea-skimming anti-surface 
weapon with a maximum range of 110 km (68 
miles). The ‘Grib’ now equips two squadrons at 
Lossiemouth, both assigned to SACLANT in the 
maritime strike role. The pair, Nos 12 and 617 
‘Dambusters’ Sqns, are scheduled to eventually 
receive GR.Mk 4 aircraft, the B models being 
among the last to be upgraded. In common with 
the other GR.Mk 1 squadrons, the specialised 
role is secondary to the overland role which 
occupies some sixty per cent of training missions. 
The two squadrons also share three GR.Mk 1Bs 
equipped with the Vinten Vicon GP.1 reconnais- 
sance camera pod, usually deployed to the Gulf. 
Plans are also afoot to have three aircraft 
equipped with the SR(A)1242 upgrade which 
makes them TIALD-compatible. With SDR 
confirming that the Tornado will be withdrawn 
from the maritime strike role at an unspecified 
date, the release of TIALD-equipped aircraft with 
the disbandment of No. 17 Sqn would appear to 
make it logical for one of the existing 
Lossiemouth squadrons to transfer to the TIALD 
mission completely. No timetable has been 
announced to date, although the maritime 
capability is likely to be retained in case an open- 
ocean threat re-emerges. 


GR.Mk 4 update 

The Tornado fleet mid-life update (MLU) 
programme is well under way, the first two 
GR.Mk 4s having been delivered by British 
Aerospace in late 1997 to DERA at Boscombe 
Down for service trials prior to service entry. A 
total of 142 GR.Mk 1/1As will be converted in 
the £1 billion programme by 2003. Equipment 
fitted to improve the type’s low-level/night 
attack capability includes FLIR/TV systems 
integrated with TIALD, NVGs and improved 
cockpit displays and HUD. New digital avionics 
include GPS/INS and the provision for new 
stand-off weapons such as the BAeD Storm 
Shadow, and further MLU packages. The first 
package will include Paveway III laser-guided 
bombs with an upgraded TIALD by 2000, 
although the integration of the Sea Eagle anti- 
ship missile will probably now be cancelled. By 
2001, the second package will add the 
MATRA/BAeD Storm Shadow ASM and GEC- 
Marconi Brimstone anti-armour weapon. The 
net effect of such upgrade packages will be to 
standardise the Tornado fleet, which currently 
includes several variants, and by 2004 the fleet 
will also have received new IFF, secure data 
transfer and HOTAS controls. The Tornado fleet 
replacement, designated the Future Offensive Air 
System, is required from 2017 onwards. 

The Tri-national Tornado Training Establish- 
ment (TTTE) which provided flying training on 
the Tornado IDS version for German and Italian 
Air Forces, in addition to the RAF, disbanded on 


31 March 1999. The following day the RAF 
element of TTTE merged with No. 15(R) Sqn at 
Lossiemouth to form the National Tornado 
Operational Conversion Unit (NTOCU). This 
will leave RAF Tornado GR.Mk 1/4 training 
centralised at one base, No. 15(R) Sqn already 
undertaking the weapons conversion role. As 
with all shadow squadrons, in time of crisis the 
squadron would join the front line, the unit’s 
instructors manning the then operational aircraft. 


Attack force 

The TTTE was replaced at Cottesmore by the 
two Harrier squadrons withdrawn from Germany 
prior to the closure of Laarbruch in December 
1999. Both Nos 3 and 4 Sqns had arrived at their 
new base by May 1999. They will in due course 
be joined by the third front-line Harrier unit, 
No. 1 Sqn, currently based at nearby Wittering, 
together with the principal engineering facilities 
from both bases. The Harrier OCU, No. 20(R) 
Sqn, will remain at Wittering with its mixed fleet 
of Harrier GR.Mk 7 and two-seat T.Mk 10s. A 
centralisation of front-line Sea Harrier and 
Harrier operations at Cottesmore and training at 
Wittering is to take effect under Joint Force 
2000, while the Joint Strike Fighter (JSF) is seen 
as a likely replacement for both services (see 
under Fleet Air Arm). The entire single-seat 
Harrier fleet is now of GR.Mk 7 standard follow- 
ing upgrading of the original GR.Mk 5s and 
interim GR.Mk 5As, although nine aircraft were 
directed to be withdrawn by SDR. The type has 
rotated with the Jaguar fleet on duties in Turkey 
(Operation Warden) and Italy (currently Opera- 
tion Deliberate Forge), strikes being undertaken 
against Bosnian Serb positions in 1995. 

The entire Jaguar fleet is now based at RAF 
Coltishall in Norfolk, the type’s OCU, No. 
16(R) Sqn having joined the other three front- 
line units (Nos 6, 41 and 54 Sqns) on 1 June 
1999. Prior to the Gulf War, the Jaguar fleet was 
a prime candidate for withdrawal as defence cuts 
bit deep, but the Gulf War saw the type 
distinguish itself in the daylight ground-attack 
role. The Jaguar also participated in NATO air 
strikes against Bosnian-Serb positions in 1994, for 
which TIALD pods were fitted to some aircraft 
for the first time. 

Today, a series of rolling upgrades to avionics 
and engines is expected to see the Jaguar continue 
in service until 2008 when it will be replaced by 
the Eurofighter, the type having emerged rela- 
tively unscathed in SDR with only two aircraft 
being withdrawn. The entire Jaguar fleet is 
currently being upgraded by the RAF and 
DERA with assistance from industry when 
required. This non-industry led programme is 
proving to be a cost-effective way of increasing 
the Jaguar’s capabilities and is likely to be adopted 
for similar programmes in future. Once the 
upgrade is completed, the fleet will be equipped 
to carry TIALD, have a state-of-the-art cockpit 
including multi-function LCD and moving map 
displays, an integrated mission-planner, wide- 
angle HUD and a helmet-mounted sight. Initially 
designated Jaguar 96, with only partial modifica- 
tions, the upgraded single and two-seat aircraft 
were re-titled GR.Mk 3s and T.Mk 4s in June 
1999. Non-upgraded aircraft remain as GR.Mk 
1A/Bs, while aircraft modified to the full standard 
(Jaguar 97) will become GR.Mk 3As in Septem- 
ber 1999. 
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No. IX Squadron (above) was the first unit to receive the 
upgraded Tornado GR.Mk 4. After the withdrawal from 
Briiggen, No. IX will move to Marham along with No, 31 
Squadron. The third Briiggen unit, No. 14 Squadron (below), 
will take its TIALD-capable jets to Lossiemouth. 


— 
» 














The Lossiemouth Tornado wing comprises Nos 12 (above) and 617 (below) 
Squadrons, equipped with the GR.Mk 1B. This ‘mini-fleet’ has maritime strike 
and the Sea Eagle missile as its speciality. 








Until the GR.Mk 4 enters full service, the Tornado GR.Mk 1 force is arranged 
into various ‘mini-fleets’, each with speciality missions. No. 31 Squadron 
(above) specialises, along with No. IX Sqn, in the ALARM anti-radar missile. 





Left: Since the disbandment 
of the TTTE, all RAF Tornado 
training is handled by the 
NTOCU, also known as No. 
15 (Reserve) Squadron, at 
Lossiemouth. No. 15 
Squadron previously 
undertook weapons training, 
but now has the added task 
of type conversion, for which 
around 10 aircraft have been 
added to its complement. 





Right: The SAOEU is part of 
the Air Warfare Centre, a 
direct-reporting test 
organisation. Jaguars, 
Harriers and Tornados are 
on charge. 
















The front-line Jaguar attack 
force consists of No. 6 
(below left) and No. 54 
Above: No. 16 (Reserve) Squadron was formerly 226 OCU, and (below right) Squadrons, 
undertakes the Jaguar type conversion role. Based for many flying GR.Mk 3/T.Mk 4 
years at Lossiemouth, the OCU is now at Coltishall so that it aircraft. The Jaguar force is 
is located alongside the front-line force, and to release ramp undergoing a major upgrade 
space at Lossiemouth for the enlarged NTOCU. programme. 
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Reconnaissance 


The RAF’s primary tactical reconnaissance 
platform is the Tornado GR.Mk 1A/4A, two 
squadrons of which, Nos II(AC) and 13 Sqns, 
operate from RAF Marham in Norfolk. With a 
revolutionary infra-red/video system, the aircraft 
excelled during the Gulf War when used to hunt 
‘Scud’ missile launchers in the Iraqi desert. 
Performance will improve yet further with the 
delivery of eight Hughes UK RAPTOR (Recon. 
Airborne Pods TORnado) which will provide a 
high- and medium-level capability. In the inter- 
im, the Vicon GP.1 pod is used, hardware also 
carried by Harrier GR.Mk 7s and Jaguars, most 
notably while deployed to Italy for NATO 
operations. 

Operating alongside the latest in reconnaissance 
technology are the oldest aircraft still in active 
service in the RAF. Having first entered service 
in 1959, the Canberra PR.Mk 9 provides a 
primarily wet-film capability and, while not 
assigned to NATO, the unit is committed to the 
JRODEF. Pairs of Canberra T.Mk 4s and PR.Mk 7s 
are used for training and conversion purposes, 
although these are rotated through storage to 
preserve the airframes. In recent years the value 
of the Canberra has become apparent with the 
detection of mass graves in Bosnia, location of 
refugees in Rwanda and surveillance of Kosovo 
prior to Allied Force. System upgrades currently 
under development, including a defensive aid 
suite and new EO-LOROP (electro-optical — 
long-range oblique photography) sensors, are 
likely to result in the Canberra soldiering on until 
2010, but replacement by the Airborne Stand-Off 
Radar (ASTOR) battlefield surveillance system is 
likely by 2005. 

A single Jaguar squadron is tasked with the 
reconnaissance mission, namely No. 41 Sqn at 
Coltishall. The unit’s Jaguar GR.Mk 3s are to be 
equipped with the Jaguar Replacement Recon- 
naissance Pod from 2000 onwards. Replacing the 
current wet-film equipment, this upgraded Vicon 
pod includes an infra-red linescan greatly enhanc- 
ing the speed by which imagery and intelligence 
can be provided for analysis. Combined with the 
two Tornado squadrons, this will give the RAF 
the most advanced reconnaissance equipment 
currently available. The most secretive aircraft 
operated by the RAF are undoubtedly the three 
Nimrod R.Mk 1s flown by No. 51 Sqn, which 
moved to Waddington from Wyton in 1995. 
Using a packagé codenamed Star Window, the 
aircraft perform a stand-off ELINT/SIGINT 
mission, although specific details have not been 
disclosed. It is known, however, that the aircraft 
will receive JTIDS for use in both tactical and 
humanitarian missions. 


ASTOR 

The introduction of ASTOR will meet a 
requirement which first surfaced in the early 
1980s for radical improvement of the UK’s intel- 
ligence, surveillance target acquisition and recon- 
naissance capability (ISTAR). Best described as a 
‘gatherer of near real-time intelligence’, initial 
bids included a version of the U-2S and E-8 J- 
STARS, but while the selected platform needed 
to be compatible with both of these USAF-oper- 
ated types and the Italian CRESO and French 
Horizon, both were rejected. The selected candi- 
date was announced by the MoD in June 1999 as 
the consortium led by Raytheon Systems Ltd 
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with a system based on the Bombardier 
(Canadair) Global Express business jet airframe, 
beating stiff competition from Lockheed Martin 
UK and Northrop Grumman, both of which 
would have used the Gulfstream V as a platform. 

The requirement for ASTOR calls for a maxi- 
mum radar range of 250-300 km (155-186 miles) 
from 50,000 ft (15240 m). In its moving target 
indicator (MTI) mode the radar will provide near 
real-time monitoring of moving targets travelling 
at between 10 km/h (6.2 mph) and 270 km/h 
(168 mph), fulfilling Army requirements. The 
dual-role equipment will also, in its synthetic 
aperture radar (SAR) mode, be able to provide 
imagery of fixed targets to a very high degree of 
resolution (0.5 m/1.6 ft) as required by the RAF. 

In addition to the five aircraft, eight ground 
stations will also be acquired: two for headquar- 
ters use and a further six for tactical deployment. 
By downloading data the number of operatives 
aboard the aircraft can be kept to four or five, 
ground-based controllers instead exercising 
command and control functions. The new aircraft 
will be based at Waddington, currently home of 
the E-3D and Nimrod R.Mk 1 fleets and where 
the RAF is likely to establish a ‘stand-off 
intelligence triad’ using the three types. A joint 
RAF/Army ASTOR unit will be established in 
anticipation of the first delivery in 2003, the fifth 
aircraft arriving within two years. 


Maritime operations 

A descendent of the former Coastal Command, 
the 18 Group element at Northwood of 11/18 
Group maintains a maritime role which includes 
anti-submarine warfare, SAR and the monitoring 
of the seas around the UK and, in particular, the 
oil and gas rigs which pepper the North Sea. 
While the group no longer operates the maritime 
strike-designated Tornado squadrons it has, in the 
Nimrod MR.Mk 2P, what is widely regarded as 
the best anti-submarine platform in the world. 
The aircraft also regularly undertake long-range 
SAR missions and act as support aircraft for 
overseas deployments of fighters. Three 
squadrons (Nos 120, 201, 206) plus a conversion 
unit (No. 42(R)) draw aircraft as required from a 
central pool at RAF Kinloss. 

Following a tender process the MoD selected 
the Nimrod 2000 as the Replacement Maritime 
Patrol Aircraft under Staff Requirement (Air) 
420. The £2.4 billion project will see 21 aircraft 
modified by Flight Refuelling Aircraft Ltd, the 
first three airframes being delivered from storage 
in January 1997. Upgrades will result in only 20 
per cent of the original airframe remaining 
following the installation of new Rolls-Royce 
BR715 turbofan engines and modifications to the 
fuel tanks, wings and undercarriage. A new 
Searchwater 2000MR. main surveillance radar, 
missions system and improved sensors will 
improve the Nimrod’s capabilities over littoral 
waters. On re-entering service the rebuilt aircraft 
will be designated Nimrod MRA.Mk 4, the 
change in designation signifying a formal recogni- 
tion of the type’s offensive role. Originally sched- 
uled to enter service in 2001, delays have already 
pushed the programme back to early 2005. 

The RAF’s SAR fleet is now a solely Westland 
Sea King HAR.Mk 3/3A affair, the type equip- 
ping two squadrons. Receiving its first Sea King 
in July 1994, No. 22 Sqn joined No. 202 Sqn 
which had operated the type for a number of 


years. Four of six new-build Sea King HAR.Mk 
3As eventually replaced the Wessex HC.Mk 2s 
with the unit, the Mk 3A having a new avionics 
suite which includes Racal avionics control 
display and navigation units which will be added 
to the Mk. 3 version in due course. Capable of 
carrying 17 passengers or six stretchers in the 
casevac role, both squadrons have three flights 
located around the UK to enable SAR coverage 
to be maintained in concert with the Fleet Air 
Arm and Coast Guard. While primarily tasked 
with military SAR, the vast majority of missions 
involve civilian rescues. All operations in the UK 
Search and Rescue Region (UKSRR) are the 
responsibility of the Aeronautical Rescue Co- 
ordination Centre at RAF Kinloss, Established in 
December 1997, the UKSRR covers some 3 
million square miles and calls daily upon the 
15-minute alert Sea King crews to assist in 
rescues, often a considerable distance into the 
Atlantic, by both day and night. A mix of 
HAR.Mk 3 and Mk 3As is operated by 
No. 203(R) Sqn, the type conversion unit at 
St Mawgan. The Sea King OCU received its 
reserve status in November 1996. 

The announcement that the RAF’s maritime 
and SAR assets are to be commanded by the new 
Joint Force 2000 headquarters at High Wycombe 
(see Fleet Air Arm section) opens to question the 
future of 18 Group, although no formal 
announcement is expected until the year 2000. 


Air refuelling 

The former Strategic Air Command base at 
Brize Norton in Oxfordshire is host to the RAF’s 
joint tanker and transport fleet. Nine Lockheed 
TriStars, the largest aircraft in the RAF invento- 
ry, have been operated by No. 216 Sqn since 
1986. Of these, all but three are adapted for 
air-refuelling in addition to the carriage of 
personnel and cargo. Three KC.Mk 1s have large 
cargo doors and a roller conveyor system capable 
of accepting up to 20 cargo pallets or seating for 
196 passengers, while the two K.Mk 1s on chargé 
can carry 204 passengers but have no cargo 
handling capability in the cabin. The weekly 
supply flights to the Falkland Islands are primarily 
undertaken by one of the three TriStars not fitted 
with refuelling pods. These, a pair of C.Mk 2s 
and single C.Mk 2A, can accommodate 265 
passengers and 35,000 lb (15876 kg) of freight 
over ranges in excess of 4,000 miles (6437 kim). 
The two can be distinguished by the absence of 
refuelling probes on the C.Mk 2s. The squadron 
has held a long-standing commitment to support 
RAF operations in Italy, having been based at 
Milan-Malpensa, Palermo and Ancona at various 
times. 

Following the retirement of the last Victor 
K.Mk 2 in 1993, the Vickers VC10 has borne the 
brunt of AAR missions. A total of 13 VC10 
C.Mk 1s were modified to C.Mk 1K standard 
between 1991 and 1992 through the addition of a 
pair of Flight Refuelling Ltd Mk 32 pods beneath 
the wings. The C.Mk 1K can also be fitted out as 
a medical evacuation aircraft with stretchers, or as 
an executive aircraft for VVIPs on official visits 
overseas. Informal proposals have been sought for 
a dedicated replacement for the latter mission but 
no firm plans exist for a purchase at present. 

The second VC10 unit, No. 101 Sqn, 
reformed in 1984 and is dedicated solely to tank- 
ing, operating a mix of 14 aircraft of various 
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For many years the front-line Harrier fleet was split between 
the UK (Wittering) and Germany (first Gutersloh, then 
Laarbruch). Now all front-line RAF units are concentrated at 
Cottesmore, comprising Nos 1 (left), 3 (above) and 4 (below) 
Squadrons. The RAF’s Harrier fleet is now practised in 
operating from RN carriers, serving alongside Sea Harriers as 
part of a combined air group. To reflect this, the RN fleet is 
also moving to Cottesmore. 5 





Right: Training for those 
lucky enough to be offered a 
place in the Harrier 
community is entrusted to 
No. 20(R) Squadron at 
Wittering, which operates a 
mix of GR.Mk 7s and T.Mk 
10s. As part of the Joint Force 
2000 concept, the unit is 
shortly to be joined at 
Wittering by the FAA’s Sea 
Harrier training unit, No. 899 
Squadron. 





No. II Squadron has a dual reconnaissance/overland attack commitment. No. 13 Squadron partners No. II at Marham in the reconnaissance role. Its 
Until 31 March 1998 it also had a nuclear strike role, RAF Marham being the Tornado GR.Mk 4As use the internal infra-red system and will shortly receive 
last UK base with WE177 tactical nuclear weapons. the RAPTOR external EO-LOROP pod. 


Right: Designated as a 
reconnaissance asset, but 
also available for attack 
missions, No. 41 Squadron 
flies Jaguar GR.Mk 3s from 
Coltishall. Reconnaissance 
capability is provided bya 
BAe multi-sensor pod, soon 
to be replaced by a new 
filmless Vinten pod. This 
example flies with a wing- 
mate from No. 54 Sqn. 





No. 39(1 PRU) Squadron maintains five Canberra PR.Mk 9s 
(above) for survey and high-altitude reconnaissance work. 
New Canberra crews are trained by the squadron, using a pair 
of T.Mk 4s (below). 


Right: Shadowy No. 51 Squadron operates three Nimrod 
R.Mk 1s on Sigint-gathering missions. The unit shuns 
publicity, but is known to have been heavily employed during 
the Gulf War and, more recently, over former Yugoslavia. 
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marks, although two of these are likely to enter 
storage. Each are converted civilian Standard or 
Super VC10s. The five K.Mk 2 and four K.Mk 3 
examples have a five-cell fuel tank added to the 
main passenger cabin which feeds three refuelling 
pods. The K.Mk 4, which entered service after a 
prolonged period in external storage, has no extra 
fuel tanks fitted. The squadron detaches a single 
aircraft to No. 1312 Flight in the Falkland Islands 
on a four-monthly cycle, usually a K.Mk 2 but 
also occasionally a K.Mk 4. Crews rotate every 
three weeks. Tanking duties in support of the Al 
Kharj detachment of Tornados comprises two 
aircraft supplied by Nos 10 Sqn and 101 Sqn in 
rotation, while Operation Warden at Incirlik is 
solely the preserve of No. 10 Sqn, which rotates a 
single aircraft to the Turkish base. 

While the entire VC10 fleet has recently 
undergone a Flight Management System update 
aimed at achieving a degree of cockpit standardis- 
ation, a contract for the replacement of the type 
is likely to be placed in 2002. Anything between 
20 and 28 Future Strategic Tanker Aircraft 
(FSTA) are required to replace the VC10s from 
2007 onwards, and the TriStars from 2011. Likely 
contenders are the Boeing 767-300ER and 
Airbus A310 Multi Role Tanker Transport. Each 
could offer 96000 kg (211,644 lb) of transferable 
fuel from three Flight Refuelling Mk 32B hose- 
drum drogue pods under the wings and fuselage. 
Quite who will operate the new aircraft and their 
base is also under review. The new tankers are 
unlikely to be purchased outright but paid for by 
means of a Private Finance Initiative on a utilisa- 
tion basis. Maintenance and support will also 
probably end up in civilian hands, as indeed may 
the management of Brize Norton itself if indeed 
that is where the new fleet will be based. 


Transport and support 

Since the withdrawal of the Belfast, the over- 
seas deployment of forces has been reliant upon 
either civilian contract or USAF transport aircraft. 
The continuing shift towards rapid deployment 
led SDR to specify a requirement for four ‘C-17 
or their equivalent’ aircraft to be leased pending a 
long-term solution. Designated Short-term 
Strategic Airlifter (STSA), the chosen type was to 
achieve initial operating capability (IOC) by late 
2001, the issued specification called for an 
internal volume of 12000 m* (423,773 cu ft) and 
the capability to airlift 1400 tonnes over a 
2,300-mile (3700+km) range. However the plans 
were shelved on 5 August 1999 when it became 
apparent that the cost of leasing the aircraft was 
far higher than the £500 million over four years 
originally expected by the MoD. The RAF will 
continue to charter aircraft as the need arises until 
2005, when a decision is expected on a long-term 
solution. By then the STSA candidates of the 
Boeing C-17 Globemaster, Airbus A300-600ST 
Beluga, An-124 and II-76 will be joined by the 
Airbus A400M, formerly the Future Large 
Aircraft. 

The sterling service provided over the years by 
the RAF’s Hercules squadrons had, by the early 
1990s, begun to take its toll as corrosion and 
reliability problems manifested themselves. In a 
contract signed in November 1993 the UK 
ordered 25 new C-130Js, deliveries of which to 
the Lyneham Transport Wing (LTW) have been 
severely delayed. The first aircraft was delivered 
to DERA at Boscombe Down on 26 August 
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1998. The order is split between 15 stretched 
C-130J-30s and 10 standard-length C-130Js, to 
be known in RAF service as Hercules C.Mk 4 
and C.Mk 5 respectively. The former will be 
delivered to No. 24 Sqn, the first to re-equip, 
while the latter will join No. 47 Sqn and fly 
alongside the older models, five of which were 
withdrawn from the fleet in 1995. It is anticipat- 
ed that six C.Mk 5s will replace the similar 
number of older models modified for the special 
forces mission. Delivery of the first C.Mk 4, 
originally scheduled for July 1997, has slipped 
substantially due to the failure to meet RAF 
specifications, and will not take place until at least 
October 1999, 

The competition to fulfil STSA was to have 
run in parallel with the programme to find a 
longer-term replacement for the remaining 
Hercules C.Mk 1/C.Mk 3 fleet, 55 of which 
remain on strength. This calls for up to 25 aircraft 
to supplement the C-130Js currently being deliv- 
ered. The UK has joined six other European 
nations to issue a European Staff Requirement 
designated Future Transport Aircraft (FTA). 
Submissions in January 1999 proposed a follow- 
on order for more C-130Js, the C-17 Globemas- 
ter or the A400M. The latter will find it difficult 
to meet the RAF’s IOC date although political 
pressures will undoubtedly influence the final 
choice. While the C-17 may prove too expen- 
sive, the addition of Rolls-Royce RB211-535E4 
engines may make it more attractive. 

Budgetary constraints led to the outsourcing of 
flight calibration tasks to Hunting PLC in 1993, 
the contractor using Andover E.Mk 3s of the 
former Benson-based No. 115 Sqn. A similar fate 
befell No. 360 Sqn at Wyton the following year. 
A joint RAF/RN unit, the ECM training role of 
its Canberras has now been passed to FR Ltd’s 
fleet of Falcon 20s. 


Rotary-wing operations 

Serious consideration was given in SDR to the 
transfer of the RAF’s Support Helicopter Force 
(SHF) of Pumas, Wessexes and Chinooks to the 
AAC, a logical step in view of their full-time 
Army support role. The decision to preserve the 
status quo was taken on grounds that a transfer of 
squadrons between services would have a damag- 
ing impact on ethos, morale and operational 
effectiveness. Instead, all battlefield helicopters 
will be brought together under the new Joint 
Helicopter Command which will provide 
co-ordinated control of the RAF’s existing SHF, 
the Navy’s Commando fleet, and the Lynx and 
Gazelles of the Army and Marines. Sharing 
headquarters with Land Command (LandCom) at 
Erskine Barracks, Wilton, the JHC is responsible 
for the peacetime management of the helicopter 
fleet and for providing force packages tailored to 
the needs of operational commanders. The JHC 
assumed command of the helicopters on 1 Octo- 
ber 1999. 

The current SHF was re-organised in 1997 
when a rationalisation of assets saw a shuffling of 
squadrons between bases. All but one of the 
35-strong Chinook fleet are now based at RAF 
Odiham in Hampshire, a single example being 
operated by No. 78 Sqn on the Falkland Islands. 
Of these, 32 HC.Mk 1s were upgraded to 
HC.Mk 2 standard by mid-1995, being supple- 
mented by three new-build HC.Mk 2As. The 
largest unit, No. 7 Sqn, operates 18 Chinooks 


plus a single Gazelle HT.Mk 3 for hack duties, 
and incorporates a special forces flight. It was 
joined from Laarbruch in April 1997 by No. 18 
Sqn which operates a further six examples. The 
third Chinook unit, No. 27 Sqn, returned to 
front-line status in early 1998 having previously 
had reserve status while serving as the operational 
conversion unit for both Puma and 
Chinook crews. Operating a mix of Chinook 
HC.Mk 2 and 2As, aircrew training is still incor- 
porated, although new simulators will help keep 
the actual use of squadron aircraft to a minimum. 
The first of six new-build Chinook HC.Mk 2As 
was delivered for acceptance trials to Boscombe 
Down in December 1997 to be followed in due 
course by eight special-forces mission Chinook 
HC.Mk 3s, although delays will not see the first 
arrive until March 2000. Based on the MH-47E, 
they will be dedicated to the special forces 
mission with uprated engines and special equip- 
ment including a FLIR and an air refuelling 
probe. It is likely that some of the Hercules 
C.Mk 5s will have a tanking capability, also being 
able to refuel Merlin HC.Mk 3s. The move to 
acquire specific special forces aircraft instead of 
converting existing types as and when necessary 
reflects an overall move by the three services to 
place a greater emphasis on covert operations. 
While this reflects a similar move by the US 
military, who have also seen the need to increase 
the effectiveness of slimmed down forces, first- 
hand experience gained by the British in the 
Falklands and Gulf Wars made a major contribu- 
tion to the decision. On the mainland UK, No. 
33 Sqn operates 13 Puma HC.Mk 1s from RAF 
Benson. The unit transferred from Odiham in 
June 1997, following the disbandment of No. 60 
Squadron and the consequent retirement of its 
Wessex HC.Mk 2s the previous month. The unit 
undertakes operational conversion training on the 
type, having inherited the role, along with a small 
number of Pumas, from No. 27(R) Squadron. 

The SHF is increasingly reaping the benefits of 
a standardisation in its mission equipment with 
common weapons, ECM and defensive aids. This 
process will continue with the introduction of the 
first of 22 EHI (Westland) Merlin HC.Mk 3s 
ordered in 1995. Capable of carrying 30 troops 
and their equipment, the new helicopters will be 
equipped with rear-loading ramps and an option- 
al refuelling probe. Officially entering service in 
2000, the Merlin will initially equip a re-formed 
No. 28 Sqn at Benson, a unit which, until June 
1997, operated the Wessex in the former British 
colony of Hong Kong. As the type OCU, the 
squadron will operate 15 Merlins and, once 
equipped, the remaining seven Merlins will be 
delivered to No. 72 Sqn to replace its ageing 
Wessex HC Mk.2s. The Aldergrove-based unit is 
the last UK-based operator of the type, nine of 
which serve alongside six Puma HC.Mk 1s which 
transferred from No. 18 Sqn in February 1997. 
Supporting the SHF Northern Ireland (SHFNI), 
No. 72 Sqn and the co-located Puma-equipped 
No. 230 Sqn provide an air mobility service to 
the army based in the province, a task considered 
of paramount importance in supporting remote 
garrisons and for the insertion of patrols in rural 
areas, 

Commanded by the Senior RAF Officer 
Northern Ireland, the SHFNI, which includes 
detachments of No. 7 Sqn Chinooks and No. 
846 Sqn (FAA) Sea King HC.Mk 4s, is tasked 
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The Sea King HAR.Mk 3 is the principal SAR asset, 
serving with Nos 22 and 202 (above) Squadrons at 
six SAR locations, and with the OCU (No. 203(R) 
Sqn - below) at St Mawgan. Two grey-painted 
aircraft are detached to No. 78 Sqn’s ‘B’ Flight 
(right) in the Falklands. 


No. 101 Squadron operates in the pure tanker role, equipped 
with three versions of the VC10. Above is a K.Mk 2, a short- 
body aircraft with extra internal tanks, while below is a K.Mk 
4, a long-body aircraft without additional internal tanks. The 
squadron staffs a single-aircraft detachment as part of 1312 
Flight in the Falklands. 


United Kingdom 


The Nimrod squadrons operate as a pooled fleet from 
Kinloss. In addition to the ASW role, the Nimrod is a vital SAR 
tool, and one aircraft is maintained on a 60-minute alert, 
loaded with air-droppable liferafts and other SAR equipment. 


No. 10 Squadron (above) with VC10 C.Mk 1Ks and No. 216 
Squadron (below) with TriStars both have a dual tanker/ 
transport tasking. The six (of nine) TriStars with tanker 
capability are very useful during combat aircraft 
deployments, being able to furnish fuel and navigation 
support while carrying the ground party and equipment. 
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with supporting Army troop movements, obser- 
vation and supply. Four forward bases are used 
around the province to improve the flexibility of 
the Quick Reaction Forces. However, the 
majority of missions are conducted from the main 
operating base at Aldergrove, situated on the 
opposite side of the airfield from Belfast Interna- 
tional Airport. In addition to being the main 
operating base for the SHFNI in the province, 
Aldergrove serves as an airhead for handling 
fixed-wing movements, most notably trooping 
flights from the mainland. It is protected by 3 Sqn 
RAF Regiment, which also provides an Airborne 
Reaction Force for the protection of Royalty and 
other VVIPs when travelling by helicopter. 


Royal Flight 

At RAF Northolt in West London, No. 32 
(The Royal) Squadron provides all short- and 
medium-range transport for the Royal Family, 
Government personnel and senior military 
officers. The unit moved to Northolt from 
Benson in 1995 and adopted ‘The Royal’ title 
when it absorbed the Queen’s Flight. A mixed 
aircraft complement consists of three BAe 146 
CC.Mk 2s and six BAe 125 CC.Mk 3s, two BAe 
125 CC.Mk 2s having been withdrawn from use 
in 1998. The squadron is unique, not only 
because two aircraft are owned by the RN and 
are operated by navy aircrew, but it is also the 
only RAF squadron to have both fixed- and 
rotary-wing types. The rotary component origi- 
nally consisted of a pair of AS 355F1 Twin 
Squirrels which replaced Gazelle HCC.Mk 4s in 
1996. Supplied by Air Hanson on a three-year 
lease, additional support was on occasion enlisted 
from civilian examples, one of which joined the 
unit permanently in February 1999. A civilian 
contractor also now provides a single Sikorsky 
S-76C+ for use by the Royal household on a 
ten-year lease, a role undertaken until March 
1998 by No. 32(TR) Sqn’s two Wessex 
HCC.Mk 4s which have now been retired. This 
operation is likely to provide a blueprint for the 
fixed-wing fleet also, tenders having been invited 
in 1998 from MoD-approved companies to adopt 
the task. While no decision has been taken to 
replace No. 32(TR) Sqn, the MoD is clearly 
keen to discover what interest there is in such a 
proposal which may also include the operation of 
RAF Northolt itself. Also at Northolt, a Station 
Flight operates an Islander CC.Mk 2 and a 
Mk 2A, ostensibly in the light communications 
role, although some form of surveillance mission 
may also be undertaken. 


Overseas operations 

Following the successful Falklands campaign 
the UK government elected to build an airfield 
on the British dependency to allow fast-jet opera- 
tions for the defence of the islands and rapid 
reinforcement from the UK in time of crisis. 
Today, RAF Mount Pleasant is the permanent 
home of No. 78 Sqn which operates a single 
Chinook HC.Mk 2 in the troop support role and 
a pair of Sea King HAR.Mk 3s in the SAR role, 
the latter provided on rotation from No. 202 
Sqn. Permanent detachments also use the base, 
No. 1435 Flight operating four Tornado F.Mk 3s 
drawn from UK-based squadrons while No. 1312 
Flight operates a single Hercules C.Mk 1 on 
detachment from the LTW and a single VC10 
K.Mk 2 from No. 101 Sqn. The garrison is 
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re-supplied by weekly TriStar flights from the 
UK which refuel at Ascension Island en-route. 

The RAF places a great importance on its 
Tornado strike force receiving the intensive 
low-level training required to effectively pene- 
trate enemy defences in time of war, However, 
flying restrictions in the UK and mainland 
Europe led to a semi-permanent detachment 
being established at Goose Bay in Canada in 1986 
which provides easy access to large areas of 
sparsely populated terrain ideal for fast-jet tactical 
training. Each front-line Tornado squadron 
rotates air crews through the detachment using 
aircraft deployed to Canada for the duration of 
the nine-monthly training periods. 

The sole RAF flying unit in Cyprus, No. 84 
Sqn, has operated five Wessex HC.Mk 2s since 
1994 when it retired its HC.Mk 5Cs. The light 
blue fuselage bands on the helicopters are an indi- 
cation of their role of assisting United Nations 
forces on the Mediterranean island in the moni- 
toring of the division between the Greek and 
Turkish communities. A SAR standby facility is 
maintained every day of the year, while the 
summer months see the squadron adopt a fire- 
fighting role. The unit may re-equip with former 
FAA Sea Kings currently in storage at Fleetlands. 
The helicopters would be upgraded to HAR.Mk 
3 standard and be known in service as HAS.Mk 
6U-Cs. The unit is based at RAF Akrotiri which 
has, in recent years, provided a vital secure 
staging post for aircraft and troops deploying to 
the Middle East. Elsewhere, the Harrier GR.Mk 
3s of No. 1417 Flt in Belize were withdrawn in 
1993, followed by the Pumas of No. 1563 Flt in 
the following year. The RAF has subsequently 
deployed Harrier GR.Mk 7s to reassure the local 
populace of the UK’s intention to support the 
country should the need arise. The Air Weapons 
Training Installation at Decimomannu, Sardinia 
closed in September 1997. The fall of the Berlin 
wall saw the disbandment of the Berlin Station 
Flight at RAF Gatow in 1994. Its pair of Chip- 
munk T.Mk 10s was used for observing military 
movements around the British sector of the city. 

The UK’s involvement in multi-national 
peace-keeping efforts has seen the RAF heavily 
committed over the past few years. Since Decem- 
ber 1995, No. 1310 Fit has operated in support of 
SFOR’s Multi-National Division (South West) 
under Operation Palatine (formerly Lodestar). 
Based at Divulje Barracks, Split, the three 
Chinook HC.Mk 2s used on rotation from the 
UK are heavily modified with improved defen- 
sive countermeasures. In Italy, Sentry AEW.Mk 
1s are based at Aviano in support of Operation 
Deliberate Forge, the Bosnia peacekeeping 
mission. The RAF has also contributed Jaguars, 
Harriers and, until 1996, Tornado F.Mk 3s in 
support of this mission from Gioia del Colle. By 
late 1998 the worsening crisis in Kosovo saw the 
deployed No. 1 Sqn Harrier detachment expand 
to eight aircraft plus a single No. 39(1 PRU) Sqn 
Canberra PR.Mk 9. The UK contribution to the 
NATO Air Verification Plan for Kosovo was 
originally titled Operation Kingower, this subse- 
quently being divided into Engadine (Harriers) 
and Radome (Canberra) until the commence- 
ment of Allied Force. Supported by No. 216 Sqn 
Tristars and No. 101 Sqn VC10s at Ancona, the 
Harriers flew some 850 combat missions in the 
conflict. While the Canberra was withdrawn due 
to a vulnerability to SAM attack, No. 51 Sqn 


Nimrod R.Mk 1s did fly missions from Italy 
monitoring events from stand-off positions. A 
number of attack missions were flown by 
Briiggen Wing Tornados direct from their 
German base, prior to the transfer of a dozen 
aircraft to the French AF base at Solenzara, 
Sardinia. In all, the RAF contributed some 10 per 
cent of the total strike effort, with over 1,000 
missions undertaken. 

The operation subsequently changed once 
again to Joint Guardian on 10 June following the 
cessation of hostilities. A pair of No. 33 Sqn 
Puma HC.Mk 1s, which had deployed to Mace- 
donia under Operation Agricola in February 
1999, was supplemented by further examples and 
Chinook HC.Mk 2s as some 10,000 UK troops 
moved into Kosovo. 

The RAF contribution to the monitoring of 
the ‘No-fly’ zone over northern Iraq is rotated 
between the Jaguar, Harrier and Tornado IDS 
squadrons, supported by a single No. 10 Sqn 
VC10 C.Mk 1K, all operating from Incirlik in 
Turkey under Operation Warden. Operation 
Bolton, the RAF name for the monitoring of the 
southern no-fly zone, usually comprises six 
Tornado GR.Mk 1s at Al Kharj, Saudi Arabia, 
and 12 more at Ali Al Salem in Kuwait, support- 
ed by a pair of VC1O tankers at Muharraq, 
Bahrain. However, the Saudi operation was 
manned for the first time by Tornado F.Mk 3s of 
No. 11 Sqn in 1999 to free their ground attack 
counterparts for operations in the Balkans. The 
Kuwait detachment executed the RAF contribu- 
tion to operation Desert Fox in December 1998. 
Manned by crews from No. 12 Sqn and a mix of 
aircraft drawn from a variety of squadrons, a total 
of 28 combat sorties was flown against targets in 
Iraq. Should the RAF withdraw from Kuwait, 
the Saudi operation is likely to revert to the 
former title of Operation Jural. 

With such contingencies in mind, the UK and 
French Governments agreed in 1995 to establish 
the Franco-British European Air Group as a 
steering group to sponsor annual exercises to train 
the air arms of both countries for joint 
operations. With the emphasis placed upon 
humanitarian relief, hostage rescue and peace- 
keeping missions, its success saw it re-titled as the 
European Air Group in anticipation of Italy, 
Germany and Spain joining. 


Personnel and Training 
Command 


The post-Cold War drawdown has led to a 15 
per cent reduction in the number of aircrew 
required. Two Flying Training Reviews and a 
Defence Costs Study during the early and 
mid-1990s saw a reduction in funding by 
one-third, a series of base closures, expansion of 
civilian contracting and the introduction of joint 
training. RAF flight training is now the responsi- 
bility of Personnel and Training Command at 
RAF Innsworth which, along with Logistics 
Command, formed in April 1994, taking over the 
tasks formerly undertaken by the staff under the 
Air Member for Personnel and the training 
elements of Support Command. 

The first taste of RAF flying for most prospec- 
tive recruits is on the large fleet of gliders used by 
Volunteer Gliding Schools to provide familiarisa- 
tion and training to Air Training Cadets, while 







United Kingdom 


The RAF’s Hercules fleet operates from Lyneham on a pooled 
basis, with four squadrons sharing the aircraft. Tactical 
transport tasks are undertaken by short-fuselage C.Mk 1Ps 
(above, in the new grey scheme, and left). 


Right: The RAF was 
the lead customer for 
the stretched 
C-130H-30 (Hercules 
C.Mk 3), which trades 
rough-field capability 
for increased load- 
carrying capacity. 
The variant is mainly 
operated on ‘route’ 
work, operating only 
from hard runways. 



















The elderly Wessex HC.Mk 2 remains in service in Northern 
Ireland (No. 72 Squadron, above) and Cyprus (No. 84 
Squadron, right). It is used for general transport duties and 
SAR, the latter forming an important part of its role at Akrotiri. 








No. 33 Squadron is based at Benson with the Puma, the unit 
incorporating the type OCU function. In addition to standard 
Puma HC.Mk 1s, the squadron has a combat SAR-configured 
aircraft with long-range tanks, and is rumoured to have 
another in a Special Forces configuration. 





The Puma is the workhorse of the Northern 
Ireland support helicopter fleet, equipping half of 
No. 72 Sqn (left) and all of No. 230 Sqn (above). 





Chinook HC.Mk 2s serve with three squadrons at RAF Odiham, consisting of 
Nos 7, 18 (left) and 27 (above) Squadrons. A single aircraft forms No. 78 Sqn’s 
‘A’ Flight (below) in the Falklands, crewed on rotation by the Odiham units. 
Detachments are also maintained in Northern Ireland and Croatia. The fleet 
will be enhanced in 2000 by HC.Mk 3s for No. 7 Sqn’s Special Forces Flight. 
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the training of instructors is provided by the 
Central Gliding School at Syerston. One unit 
temporarily disbanded is 617 VGS, which is 
awaiting a new home following the closure of 
RAF Manston on 31 March 1999, The primary 
source of aircrew are the University Air 
Squadrons (UAS) based at various locations 
nationwide. The system of free RAF flying train- 
ing for university students continues to prove an 
effective tool for securing graduate entrants to the 
service who will already have accumulated 90 
flying hours on the Bulldog T.Mk 1 prior to 
commencing their formal training. Non-graduate 
entrants complete a 24-week course at the tri- 
service Joint Elementary Flying Training School 
(JEFTS) at RAF Barkston Heath in Lincolnshire. 
Civilian contractor Hunting PLC has, since 1993, 
provided Slingsby Firefly aircraft, maintenance 
and the majority of flying instructors who teach 
an RAF training syllabus. 

One consequence of the reorganisation of the 


training structure has been an earlier selection of 


pilots for specific service roles. Accordingly, at 
the conclusion of the JEFTS course trainee pilots 
join their UAS counterparts for streaming into 
either fast-jet, multi-engine or rotary-wing train- 
ing. With the withdrawal of the Chipmunk 
T.Mk 10, the UASs now provide aircraft for the 
Air Experience Flights which give flying experi- 
ence to Air Cadets. A total of 99 contractor- 
operated Grob 115E Tutors have begun to 
replace a similar number of Bulldogs, following 
the selection of a proposal by Bombardier 
Services in July 1998. All will bear civil registra- 
tions, albeit with RAF roundels, the first 13 
aircraft being delivered to the CFS from August 
1999 prior to the re-equipment of the UASs, 
commencing with Cambridge UAS at Wyton. 


Basic trainer 

The last Jet Provost primary jet trainer retired 
in 1993, its role being passed to the Shorts 
Tucano T.Mk 1 at 1 Flying Training School 
(FTS), RAF Linton-on-Ouse. Pilots progress to 


RAF Valley for training on the Hawk T.Mk 
1/1A at 4 FTS, alternatively titled the Advanced 
Training and Tactics Unit. The North Wales base 
became the sole Hawk training base following 
the disbandment of 7 FTS at Chivenor in 1994. 
Pilots initially join No. 208(R) Sqn for conver- 
sion to the Hawk and basic training on the 
aircraft. Tactics and weapons training, formerly 
the preserve of Tactical Weapons Units at 
Chivenor and Brawdy, is provided by No. 74(R) 
Sqn prior to graduation to OCUs. From 2001 20 
student pilots will be sent each year to the 
NATO Flying Training in Canada (NFTC) 
programme for tactics and weapons training on 
Hawk Mk 115s. A third Hawk squadron at 
Valley, No. 19(R) Sqn, trains instructors on 
behalf of the Central Flying School and also 
serves as the OCU for pilots destined for No. 100 
Sqn. The ageing Hawk fleet has begun to show 
its age and, despite aircraft being rotated through 
storage, the lack of serviceable aircraft has 
become a major problem. Until scheduled 
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STRIKE COMMAND 


No. 1 Group, High Wycombe 


No. 38 Group, High Wycombe 


Universities of Glasgow & Strathclyde AS 








Sqn Harrier GR.Mk 7, T.Mk 10 Wittering 
Il Sqn Tornado GR.Mk 1/1A Marham 
3 Sqn Harrier GR.Mk 7, T.Mk 10 Cottesmore 
4Sqn Harrier GR.Mk 7, T.Mk 10 Cottesmore 
6 Sqn Jaguar GR.Mk 1A/3/3A, T.Mk 2A/4_— Coltishall 
7 Sqn Chinook HC.Mk 2, Gazelle HT.Mk 3 = Odiham 
IX Sqn Tornado GR.Mk 1/4 Bruggen* 
12 Sqn Tornado GR.Mk 1/1B Lossiemouth 
3 Sqn Tornado GR.Mk 1/1A/4A Marham 
14 Sqn Tornado GR.Mk 1/4 Bruggen** 
15(R) Sqn Tornado GR.Mk 1 Lossiemouth 
16(R) Sqn Jaguar GR.Mk 1A, T.Mk 2A Coltishall 
18 Sqn Chinook HC.Mk 2 Odiham 
20(R) Sqn Harrier GR.Mk 7, T.Mk 10 Wittering 
27 Sqn Chinook HC.Mk 2/2A Odiham 
31 Sqn Tornado GR.Mk 1/4 Bruggen*** 
33 Sqn Puma HC.Mk 1 Benson 
39(1 PRU) Sqn = Canberra PR.Mk 7, PR.Mk 9, T.Mk 4 =Marham 
41 Sqn Jaguar GR.Mk 1A/3/3A, T.Mk 2A/4 — Coltishall 
54 Sqn Jaguar GR.Mk 1A/ 3/3A, T.Mk 2A/B/4 Coltishall 
72 Sqn Puma HC.Mk 1, Wessex HC.Mk 2 Aldergrove 
230 Sqn Puma HC.Mk 1 Aldergrove 
617 Sqn Tornado GR.Mk 1B Lossiemouth 











10 Sqn VC10 C.Mk 1K Brize Norton 
24 Sqn Hercules C.Mk 1/3 Lyneham 
30 Sqn Hercules C.Mk 1/3 Lyneham 
32 (TR) Sqn BAe 125 CC.Mk 3, BAe146 CC.Mk2 Northolt 
AS 355F1 Twin Squirrel 
47 Sqn Hercules C.Mk 1/3 Lyneham 
57(R) Sqn Hercules C.Mk 1/3 Lyneham 
70 Sqn Hercules C.Mk 1/3 Lyneham 
101 Sqn VC10 K.Mk 2/3/4 Brize Norton 
216 Sqn Tristar K.Mk 1, KC.Mk 1, C.Mk 2/2A — Brize Norton 
Northolt Station Flight — Islander CC.Mk 2/2A Northolt 
Direct-reporting units 
78 Sqn Chinook HC.Mk 2, Mount Pleasant, Falklands 
Sea King HAR.Mk 3 
84 Sqn Wessex HC.Mk 2 Akrotiri, Cyprus 
1310 Fit Chinook HC.Mk 2 Split, Croatia 
1312 Fit Hercules C.Mk 1, Mount Pleasant, Falklands 
VC10 K.Mk 2 
1435 Fit Tornado F.Mk 3 Mount Pleasant, Falklands 


School of Aviation Hawk T.Mk 1 Boscombe Down 
Medicine, Farnborough 
Air Warfare Centre, Waddington 


Tornado F.3QEU Tornado F.Mk 3 Coningsby 


SAOEU Harrier GR.Mk 7, Boscombe Down 
Jaguar GR.Mk 1A/3, T.Mk 4, Tornado GR.Mk 1/1A/1B 
E-3D OEU Waddington* 
Rotary Wing OE(T)U Benson* 
* no aircraft assigned 


PERSONNEL & TRAINING COMMAND (RAF INNSWORTH) 


Training Group Defence Agency 


*To move to Marham by 1 July 2001, ** to move to Lossiemouth by 
1 January 2001, *** to move to Marham by 1 August 2001 


No. 11/18 Group, Bentley Priory/Northwood 





1 Flying Training School Tucano T.Mk 1 Linton-on-Ouse 
DHFS Squirrel HT.Mk 1 Shawbury 
6O(R) Sqn/SARTU Griffin HT.Mk 1 Shawbury/Valley 
3 Flying Training School 
RAF College AS Bulldog T.Mk 1, Firefly © Cranwell 
(drawn from CFS and JEFTS) 
45(R) Sqn Jetstream T.Mk 1 Cranwell 
55(R) Sqn Dominie T.Mk 1 Cranwell 
4 Flying Training School/Advanced Training & Tactics Unit 
19(R) Sqn Hawk T.Mk1/1A Valley 
74(R) Sqn Hawk T.Mk1/1A Valley 
208(R) Sqn Hawk T.Mk1/1A Valley 
Central Flying School == Tucano T.Mk 1 Topcliffe 
(drawn from 1 FTS) 
Hawk T.Mk 1/1A Valley 
(drawn from 19{R] Sqn) 
Bulldog T.Mk 1 Cranwell 
Joint Elementary Flying Training School (civilian contract) 
Firefly 160/200/260 Barkston Heath 


University Air Squadrons/Air Experience Flights 
Aberdeen, Dundee & St Andrews UAS/12 AEF 



































5 Sqn Tornado F.Mk 3 Coningsby 
8 Sqn Sentry AEW.Mk 1 Waddington 
11 Sqn Tornado F.Mk 3 Leeming 
22 Sqn Sea King HAR.Mk 3/3A Chivenor 

‘A’ Fit Chivenor, ‘B’ Fit Wattisham, ‘C’ Fit Valley 
23 Sqn Sentry AEW.Mk 1 Waddington 
25 Sqn Tornado F.Mk 3 Leeming 
42(R) Sqn Nimrod MR.Mk 2 Kinloss 
43 Sqn Tornado F.Mk 3 Leuchars 
51 Sqn Nimrod R.Mk 1 Waddington 
56(R) Sqn Tornado F.Mk 3 Coningsby 
100 Sqn Hawk T.Mk 1/1A Leeming 
111 Sqn Tornado F.Mk 3 Leuchars 
120 Sqn Nimrod MR.Mk 2 Kinloss 
201 Sqn Nimrod MR.Mk 2 Kinloss 
202 Sqn Sea King HAR.Mk 3 Boulmer 

‘A’ Fit Boulmer, ‘D' Fit Lossiemouth, ‘E’ Fit Leconfield 
203(R) Sqn Sea King HAR.Mk 3/3A St Mawgan 
206 Sqn Nimrod MR.Mk 2 Kinloss 
Battle of Britain Spitfire Mk. IIA/VB/IX/PR.XIX, Coningsby 








Memorial Flight Hurricane Mk IIc, Lancaster B.Mk 1, 
Chipmunk T.Mk 10, Dakota C.Mk 4 
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Bulldog T.Mk 1 Leuchars 
University of Birmingham AS/8 AEF 
Bulldog T.Mk 1 Cosford 
Bristol UAS/3 AEF — Bulldog T.Mk 1 Colerne 
Cambridge UAS/5 AEF = Grob 115E Wyton 
East Lowlands UAS = Bulldog T.Mk 1 Leuchars 
East Midlands UAS/7 AEF Bulldog T.Mk1 = Newton 


Bulldog T.Mk 1 Glasgow Airport 
Liverpool UAS Bulldog T.Mk 1 Woodvale 
University of London AS/6 AEF Bulldog T.Mk 1 Wyton 
(moves from Benson 11.99) 
Manchester & Salford Universities AS/10 AEF 
Bulldog T.Mk 1 Woodvale 
Northumbrian Universities AS/11 AEF 
Bulldog T.Mk 1 Leeming 
Oxford UAS/RMCS Shrivenham AS 
Bulldog T.Mk 1 Benson 
Southampton UAS/2 AEF Bulldog T.Mk1 = Boscombe Down 
University of Wales AS Bulldog T.Mk 1 St Athan 
Yorkshire Universities AS/9 AEF 
Bulldog T.Mk Church Fenton 
Volunteer Gliding Schools 
611 VGS Viking TX.Mk Watton 
612 VGS Vigilant T.Mk Abingdon 
613 VGS Vigilant T.Mk 1 Halton 
614 VGS Viking TX.Mk 1 Wethersfield 
615 VGS Valiant TX.Mk 1, Kenley 
Viking TX.Mk 1 
616 VGS Vigilant T.Mk Henlow 
621 VGS Valiant TX.Mk 1, Hullavington 
Viking TX.Mk 1 
622 VGS Valiant TX.Mk 1, Upavon 
Viking TX.Mk 1 
624 VGS Vigilant T.Mk 1 Chivenor 
625 VGS Viking TX.Mk 1, Janus C Hullavington 
626 VGS Viking TX.Mk 1 Predannack 
631 VGS Vigilant T.Mk Sealand 
632 VGS Vigilant T.Mk 1 Ternhill 
633 VGS Vigilant T.Mk Cosford 
634 VGS Viking TX.Mk 1 St Athan 
635 VGS Vigilant T.Mk 1 Samlesbury 
636 VGS Viking TX.Mk Aberporth 
637 VGS Vigilant T.Mk 1 Little Rissington 
642 VGS Vigilant T.Mk 1 Linton-on-Ouse 
645 VGS Viking TX.Mk 1 Catterick 
661 VGS Viking TX.Mk 1, Kirknewton 
Valiant TX.Mk 1 
662 VGS Viking TX.Mk 1, Janus C Arbroath 
663 VGS Vigilant T.Mk Kinloss 
664 VGS Vigilant T.Mk Belfast City/ 
Newtonards 
Air Cadet Central Gliding School/643 VGS/644 VGS Syerston 
Vigilant T.Mk 1, Viking TX.Mk 1 
‘Red Arrows’ Hawk T.Mk 1/1A Cranwell 
Ground Training 
1 School of Technical Training Cosford 
CTTS/4 School of Technical Training St Athan 
Airframe Technology Flight Cranwell 
Aircraft Maintenance Instruction Flight Cranwell 
Defence Aviation Repair Agency St Athan 
LOGISTICS COMMAND (RAF BRAMPTON) 
Engineering Wing, St Athan 
St Athan Station Flight Tucano T.1 St Athan 
Aircraft Storage Flight Shawbury 


United Kingdom 


Since its amalgamation with The Queen’s Flight, No. 32 
Squadron carries ‘The Royal’ title. Fixed-wing equipment 
consists of BAe 146 CC.Mk 2s and BAe 125s in ‘Royal’ colours 
(left), and 125s (above) in more tactical colours. 


The VIP helicopter fleet is provided by civilian contractors. 
The Royal Flight has a single Sikorsky S-76C+ (above) while 
No. 32(TR) Squadron uses three AS 355 Twin Squirrels (right). 


Below: No details have been released concerning the exact 
nature of the tasks of the two Northolt Station Flight 
Islanders (a CC.Mk 2 and a CC.Mk 2A), but unconfirmed 
reports suggest some form of surveillance role. 


The Bulldog T.Mk 1 equips a number of University Air Squadrons (including that of 
Southampton seen above) but is being replaced by the Grob 115 Tutor. As well as providing 
primary training to university undergraduates, the UAS organisation has also assumed the 
role of providing air experience to Air Cadets. Bulldogs also equip a squadron of the Central 
Flying School at Cranwell (left). 


Below: The Shorts Tucano performs the basic trainer task, having replaced the Jet Provost. 
The main operating unit is 1 FTS at Linton-on-Ouse, although a few are also on CFS strength. 


Through the JEFTS (Joint Elementary Flying Training 
School) at Barkston Heath, Hunting is contracted to the MoD 
to provide primary fixed-wing training for all three services 
using the Slingsby Firefly. 





Air Power Analysis 





replacement in 2010, the RAF plans to operate 
120 of the type, 80 of which will receive a limit- 
ed fatigue life extension programme and new 
centre and rear fuselage sections, beginning in 
1999, 

Reporting to the Commandant, RAF College 
Cranwell, 3 Flying Training School (3 FTS) 
incorporates three different units which each play 
an integral part in the flying training organisation. 
Under the guise of No. 45(R) Sqn, the Multi- 
Engine Training Squadron (METS) has 11 
Jetstream T.Mk 1s in which student pilots 
destined for the service’s large fleet of transport, 
tanker and anti-submarine aircraft are tutored. 
Progressing from either the Bulldog or Firefly, 
multi-engine students earn their wings at the 
conclusion of a 20-week course prior to joining 
an OCU for their final training. 

The Air Navigation School at Cranwell trains 
RAF navigators and, under the banner of No. 
55(R) Sqn, flies 11 Dominie T.Mk 1s. In service 
since 1965, this military version of the HS.125 
business jet was recently upgraded with a new 
navigation suite. Navigators destined for the fast- 
jet squadrons undergo a nine-week course on the 
Dominie prior to completing training in the 
Hawk at Valley, being streamed half way through 
the 29-week course into either air defence or 
strike/attack classes. 

Multi-engine student navigators remain on the 
Dominie throughout, undergoing 23 weeks of 
tuition. Both Nos 45(R) and 55(R) Sqns moved 
from 6 FTS at RAF Finningley in 1995, and in 
so doing transferred to the private sector. The 
final 3 FTS unit has no shadow squadron desig- 
nation. Known simply as the Central Flying 
School Bulldog Squadron, 19 of the primary 
trainers are used in the instructor training role 
and in the basic training of helicopter student 
navigators. 


Also based at Cranwell is the RAF’s aerobatic 
display team, the ‘Red Arrows’, who operate 
nine Hawk T.Mk 1s. A proposal that the team 
should be reduced to seven aircraft to release 
aircraft for training was not accepted by SDR, 
although the team may move to Scampton with 
No.55(R) Sqn to relieve congestion at Cranwell. 

A move to civilian contractorisation in 
helicopter training saw the establishment of the 
Defence Helicopter Training School (DHFS) at 
RAF Shawbury in April 1997, replacing 2 FTS 
which retired its Gazelle HT.Mk 2s and Wessex 
HC.Mk 2s from single and multi-engine training, 
respectively. While students for each of the 
services receive training of varying durations on 
the single-engined Squirrel HT.Mk 1, the nine 
Griffin HT.Mk 1s of No. 60(R) Sqn/DHFS are 
used solely to train RAF aircrew on multi-engine 
operations. Two Griffins are usually detached to 
the Search and Rescue Training Unit (SARTU) 
at Valley, near the Snowdonia mountain range, 
each equipped with a winch installation and 
flotation bags. 

The RAF Volunteer Reserve and Royal 
Auxiliary Air Force unified under the latter’s title 
in 1998. The 3,000-strong force includes some 
60 reservist aircrew, including Tornado F.Mk 3 
pilots. 


Logistics Command 





Logistics support for the 1,200 or so RAF 
aircraft is currently the responsibility of Logistics 
Command at RAF Brampton, although a merger 
of the existing single-service logistics organisa- 
tions into a new Defence Logistics Organisation, 
with headquarters at Ensleigh, Bath, will occur 
on 1 April 2000. The command brings together 
the tasks previously delegated to Support 


Command with those of the Air Member for 
Supply and Organisation, and receives an annual 
budget of some £1.8 billion. The closure of No. 
1 School of Technical Training (SoTT) at RAF 
Halton in 1995 led to No. 2 SoTT at RAF 
Cosford in the West Midlands becoming the 
RAF’s largest ground training station. Some 
2,000 students at any one time are undergoing 
airframe, avionics, electrical, propulsion or 
weapons training on airframes withdrawn from 
front-line service. 

Deep maintenance and modification of the 
majority of aircraft types in the RAF inventory is 
undertaken at its largest air base, RAF St Athan 
in south Wales. Commanded by an air 
commodore, aircraft maintenance activity is 
undertaken within the Engineering Division led 
by a group captain. This division contains a fully 
integrated service/civilian workforce of some 
3,400 personnel. 

Work is also undertaken on Fleet Air Arm Sea 
Harrier and Jetstream aircraft and two Tucano 
T.Mk 1s are operated by the station flight to ferry 
the based pilots when delivering or collecting 
aircraft. The base also hosts the Civilian Techni- 
cal Training School/No. 4 SoTT, which 
provides training to personnel in a variety of 
ground trades, and also provides storage for a 
variety of types pending a return to service, sale 
or scrapping. 

Originally announced in April 1998 and subse- 
quently confirmed by SDR, the Defence 
Aviation Repair Agency (DARA) was established 
at RAF St Athan on 1 April 1999. This new 
organisation provides a single management 
structure for deep repair, maintenance and modi- 
fication of military aircraft, and amalgamates the 
Naval Aircraft Repair Organisation with the bulk 
of the RAF Maintenance Group Defence 
Agency. 








The Royal Navy (RN) has become accustomed 
to the whittling away of its surface fleet with 
each round of defence cuts. However, the senior 
service emerged from SDR not only substantially 
complete, but with a redefined and enhanced 
role within the new JRRF. A move away from 
large-scale open-ocean operations in the North 
Atlantic to littoral and force projection missions 
was already underway, but a recognition by SDR 
of the RN’s role in projecting power and 
supporting peacekeeping operations will see the 
service enter the millennium with a new set of 
clearly defined priorities. This will see the 
procurement of two new aircraft-carriers, a 
renewed commitment to amphibious operations, 
and closer cooperation with the other services 
through the JHC and Joint Force 2000 project. 


Naval Air Command 

The RN is the’ primary component of 
NATO’s Allied Naval Forces Northwestern 
Europe, based at Northwood and responsible for 
the defence of the sea areas of the Baltic, the 
English Channel, Norway’s coastal waters and 
the extended coastal waters of the UK. The 
Naval Air Command provides the Commander- 
in-Chief Fleet with a multi-role aviation combat 
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capability, able to operate autonomously, at short 
notice, world-wide. Commanded and adminis- 
tered by the Flag Officer Naval Aviation 
(FONA) at RNAS Yeovilton, support is provid- 
ed by the Chief of Fleet Support through Direc- 
tor General Aircraft (Navy)’s Aircraft Support 
Executive (Navy) and the tri-service Defence 
Helicopter Support Authority. The FAA’s 
support of the maritime fleet is provided from 
two principal air bases at Yeovilton (HMS Heron) 
and Culdrose (HMS Seahawk), designated Typed 
Air Stations (TAS). Each is a functional entity 
combining all aspects of naval aviation, including 
operations, aircrew and engineering training, 
first- and second-line engineering support, 
logistic support, warfare skills and infrastructure. 
A further air station is located at Prestwick Inter- 
national Airport (HMS Gannet) in Scotland, 
which hosts the largest Sea King squadron in the 
FAA and the second busiest search and rescue 
operation in the UK. 

The home of the FAA is RNAS Yeovilton in 
Somerset, currently playing host to the entire Sea 
Harrier, Commando and Royal Marines 
helicopter fleets, plus a station flight. The arrival 
of the two maritime Lynx squadrons prior to the 
closure of RNAS Portland (HMS Osprey) has 


made Yeovilton rival Culdrose as the busiest 
naval base in Europe. The latter will retain the 
title of largest military helicopter base in western 
Europe, the Cornish base having six rotary-wing 
squadrons and one fixed-wing squadron. The 
base is also home to the RN School of Flight 
Deck Operations and is the operating base for the 
Hawk T.Mk 1/1As of the Fleet Requirements 
Air Direction Unit (FRADU), which provide 
airborne target, electronic warfare and air direc- 
tion facilities to warships. The base has also, as 
the designated home of the FAA Merlin fleet, 
established a large training centre to train crews 
on the new type. 


Aircraft-carriers 

The Royal Navy enters the 21st century with 
three 20000-tonne ‘Invincible’-class aircraft- 
carriers (Invincible, Illustrious and Ark Royal) 
homeported in Portsmouth on the south coast of 
England. Two carriers are operational at any one 
time, the third in storage. Designed to provide 
NATO with anti-submarine cover for the 
UK-Iceland gap and eastern Atlantic, the 
relatively small size of the carriers has not made 
them readily adaptable to meet the challenges 
presented by the broader, more flexible mission 
which has replaced the open-ocean anti- 
submarine warfare scenario. Standard comple- 
ment of a Carrier Air Group (CAG) consists of 
eight Sea Harrier F/A.Mk 2s for air defence, 


United Kingdom 








Cranwell is home to two 
elderly British executive 
transport types which still 
serve the RAF well in their 
chosen fields. The Jetstream 
T.Mk 1 (left) provides multi- 
engined training with 

No. 45 (Reserve) Squadron 
while the Dominie T.Mk 1 
(right) is used in the 
navigation training role by No. 
55 (Reserve) Squadron. They 
are both part of No. 3 FTS. 























The Central Flying School trains instructors for the RAF and 
borrows aircraft from the major training units. At Valley the 
4 FTS Hawks assigned to the CFS wear No. 19(R) Sqn marks. 











Advanced training is 
undertaken by the black- 
painted Hawk T.Mk 1/1As of 
No. 208(R) Sqn (above) and 
No. 74(R) Sqn (left), both 
part of 4 FTS at Valley. The 
third squadron, No. 19(R), 

. ieee uel eee eae acts as the Hawk OCU in 

= = itn laeinaban Tiana lac ee addition fo its CFS role. 


Right: Without doubt the 
most recognisable RAF 
machines are the Hawk 

T.Mk 1As of the ‘Red Arrows’, 
which perform their nine-ship 
routine throughout the world. 
Less well-known is their 
emergency air defence war 
role, for which the Hawks can 
be fitted with AIM-9Ls and a 
30-mm Aden cannon in place 
of the more commonly seen 
smoke dye tank. 




















Based at RAF Shawbury, former home of 2 FTS, the Defence 
Helicopter Flying School is a tri-service rotary-wing training 
establishment run by civilian contractors. Primary and basic 
training is given on the Squirrel HT.Mk 1 (above), while 
advanced and SAR training (for RAF students only) is 
performed on the Griffin HT.Mk 1s of No. 60(R) Sqn (below). 





Above: The Volunteer Below: No. 1 Parachute 


Gliding Schools are Training School uses a pair 
equipped with a number of of Short Skyvans for jump 
types, including the powered _ training, provided by civil 
Vigilant T.Mk 1. contractor Hunting. 
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conventional strike and reconnaissance, three Sea 
King AEW.Mk 2s for airborne early warning and 
nine Sea King HAS.Mk 6s for anti-submarine 
warfare. RAF Harrier GR.Mk 7s also now 
regularly embark on carriers to provide greater 
firepower although the concept is nothing new, 
Harrier GR.Mk 3s having successfully operated 
from carrier decks in the Falklands War. 

Perhaps the most important decision to emerge 
from SDR was to procure two new carriers to 
operate the Future Carrier Borne Aircraft 
(FCBA) and the full spectrum of defence 
helicopters. Successive operations in the Gulf and 
Balkans demonstrated to the Government that 
carriers play a key part in the support of peace- 
keeping operations, coercion and combat. The 
new ships will be specifically designed to deploy 
air power in support of joint operations. Current 
thinking envisages a displacement of between 
30000 and 40000 tonnes with a mixed comple- 
ment of up to 50 fixed- and rotary-wing aircraft. 
Conventionally powered, the characteristics of 
the new ships will be determined principally by 
the FCBA, the carriers being designed specifically 
for the operation of the chosen type. A decision 
will be made in 2000 with the first, as yet 
unnamed, carrier set to enter service between 
2010 and 2015, followed by the second before 
the year 2020. Twelve new Type 45 frigates will 
be purchased to act as escorts for the carriers. 


Amphibious operations 

The RN’s commitment to NAVNORTH- 
WEST has gained it considerable experience of 
amphibious warfare in extreme weather condi- 
tions through its regular training in Norway. The 
pivotal element of the UK/Netherlands 
Amphibious Force, the UK’s 3 Commando 
Brigade (Royal Marines) is the European leader 
in this field, and the aim of SDR to create a 
highly mobile and flexible JRRF capable of 
delivering forces rapidly to areas devoid of any 
existing infrastructure or local support falls neatly 
into the Navy’s lap. This renewed commitment 
to amphibious operations will see a large 
re-equipment programme to create and maintain 
a specialist brigade-sized force complete with 
integral support and armed helicopters, artillery, 
air defence, engineers and logistic support. 

The co-ordination and control of the specialist 
amphibious shipping required to move 3 
Commando Brigade’s 9,000 men and their 
equipment is vested in the Commodore 
Amphibious Warfare, a one-star Royal Naval 
command in Plymouth. Its latest asset, the heli- 
copter landing platform HMS Ocean, was 
commissioned in September 1998. Operated as a 
Commando Helicopter Support Carrier, HMS 
Ocean is capable of carrying a squadron of 12 
Commando (Sea King) HC.Mk 4s and, in the 
short-term at least, six No. 847 Sqn Lynx 
AH.Mk 7s. There is no doubt that WAH-64D 
Apaches will be operated from Ocean in future, 
the type having a folding rotor assembly to aid 
storage aboard ship. Whether a combined 
RM/AAC unit or an AAC unit dedicated to 
maritime operations will fulfil the task has yet to 
be decided, although the Marines are understand- 
ably keen to get their hands on the new equip- 
ment. Ocean will be joined in due course by a 
pair of landing platform dock (LPD) ships, each 
with two-spot flight decks for Merlins. Their 
names, HMS Albion and HMS Bulwark, evoke 
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memories of previous aircraft-carriers and they 
will enter service in 2002 and 2003 respectively, 
replacing the venerable Fearless and Intrepid. 
Further procurement will also see two new land- 
ing ships and the leasing of four additional roll- 
on/roll-off ships. 

Three squadrons, Nos 845, 846 and 848, 
operate the medium-lift assault version of the Sea 
King, the Commando HC.Mk 4, from Yeovil- 
ton. The type provides tactical air mobility to 3 
Commando Brigade and is able to carry 27 fully 
equipped troops or 6,000 lb (2720 kg) of under- 
slung cargo, including 105-mm guns. With full 
NVG capability, the helicopters offer effective 
support to amphibious operations and deploy 
annually to Norway for training in arctic condi- 
tions. Secondary tasks include SAR, casualty 
evacuation, special forces operations, ground 
force suppression (using a door-mounted 7.62- 
mm machine-gun) and humanitarian missions. Of 
the three squadrons, No. 848 has served as the 
advanced training unit since August 1991, while 
No. 846 supported the Army in Northern Ireland 
between 1992 and March 1999 under the com- 
mand of the Senior Naval Officer Northern 
Ireland (SNONI) at Moscow Camp, Belfast. A 
pair of Commando helicopters is also operated at 
Split where No. 845 Sqn has maintained a 
continuous presence since 1992 in support of 
NATO operations. Further support for the Royal 
Marines is provided by No. 847 Sqn which 
provides communications, reconnaissance and 
anti-tank support during amphibious operations 
with its complement of nine Gazelle AH.Mk 1 
and four Lynx AH.Mk 7 helicopters. The unit 
was retitled from 3 Commando Air Squadron in 
September 1995. 


Sea Harrier force 

Having been combat proven during the 
Falklands War, the latest version of the Sea Harri- 
er, the F/A.Mk 2, is equipped with a look-down, 
shoot-down Blue Vixen radar tied to the 
Advanced Medium Range Air to Air Missile 
(AMRAAM), Providing the FAA with a small 
and effective air defence fighter for its light 
carrier fleet, the type was re-designated from 
FRS.Mk 2 in 1994 following the withdrawal of 
the strike role with the removal of the WE177 
nuclear weapon from the RN’s inventory. One 
each of the two front-line squadrons, Nos 800 
and 801, is assigned to each of the two carriers in 
service at any one time, each flying from Yeovil- 
ton when not at sea. Secondary roles of anti-ship, 
offensive counter-air and close air support and 
reconnaissance are flown, although common 
practice is now to operate RAF Harrier GR.Mk 
7s from the carriers to provide more firepower in 
the air-ground environment. 

Current plans call for the present force level, 
which comprises a mix of new-build F/A.Mk 2s 
and those upgraded from FRS.Mk 1 standard, to 
be retained until 2012. In the meantime, Pegasus 
11-61 engines may be fitted to improve perfor- 
mance in high temperatures, recent operations in 
the Gulf having revealed a marked degradation in 
the aircraft’s ability to operate at extreme 
temperatures. Training on this complex weapons 
system is the responsibility of No. 899 Sqn, 
which maintains 10 single-seaters and four 
two-seat Harrier T.Mk 8s at Yeovilton, although 
the squadron would join the front-line in time of 
war. Damage to two of the original four T.Mk 8s 


has led to a pair of T.Mk 4Ns being upgraded to 
T.Mk 8 standard by BAe. 


Joint Force 2000 


Perhaps nothing illustrates the new mood of 
cooperation between services than Joint Force 
2000, a combined RN and RAF initiative to 
form joint carrier air groups. While RAF Harrier 
GR.Mk 7s now regularly operate from the decks 
of ‘Invincible’-class carriers, SDR has directed 
that the FAA and RAF Harrier culture and 
practices move towards a merged force capable of 
both land attack and air defence operations. A 
move to provide more accommodation for RAF 
equipment and personnel during combined 
operations was already under way pre-SDR with 
the removal of the Sea Dart ship-to-air missile 
system from HMS Illustrious. Modifications, 
which also led to an increase in flight deck size, 
were completed in 1999, which in turn enabled 
HMS Ark Royal to enter refit. 

The headquarters of Joint Force 2000 will form 
in the RAF’s Strike Command on 1 April 2000 
under the command of a rear admiral. He, in 
turn, will have two subordinate force comman- 
ders, both RAF air commodores, one of whom 
will command the combined Harrier Force and 
the other the RAF’s existing Nimrod and SAR 
forces. In 2003, it is expected that No. 899 Sqn 
will join the Harrier OCU at Wittering with the 
two front-line Sea Harrier squadrons moving into 
Cottesmore. However, with the RAF and FAA 
Harriers sharing only some 10 per cent common- 
ality in airframe and avionics, full integration will 
only be achieved when both services receive the 
Harrier replacement. While the Navy insists that 
a range of options remain open to it in selecting a 
type to fulfil the role, in practice it will adopt 
whatever the US selects as its Joint Strike Fighter 
(JSF). A competition between two consortia will 
see a contract awarded in 2001 for the manufac- 
ture of a STOVL aircraft which will replace a 
variety of current types in the USAF, USN and 
USMC inventories. In FAA service the JSF will 
provide the very latest in aircraft and missile 
technology and, along with the RAF JSFs, will 
provide the cutting edge for the new carriers. 


ASW and SAR 

The RN’s principal Cold War role of 
patrolling the eastern Atlantic to detect Soviet 
submarines has largely disappeared. The backbone 
of the ASW fleet remains the Westland Sea King, 
the HAS.Mk 6 version currently in service repre- 
senting the culmination of a series of rolling 
upgrades. Equipped with Sea Searcher radar and 
an integrated passive sonar system using 
sonobuoys, an active dipping sonar and electronic 
support measures, the type provides the fleet with 
a rugged autonomous ASW platform. Weapons 
consist of Sting Ray light torpedoes and depth 
charges. Two Culdrose-based squadrons (Nos 
814 and 820) are assigned to the two ‘Invincible’- 
class carriers in service, while the return of the 
third carrier into operational use in time of crisis 
would see No. 810 Squadron allocate some of its 
14 Sea Kings to form the ASW element of its 
CAG. Its peacetime training role, which was 
adopted from No. 706 Sqn on its disbandment in 
February 1998, culminates with an embarkation 
on the aviation training ship, RFA Argus. The 
squadron also supports two flights aboard Type 
22 ‘Broadsword’-class frigates. 





United Kingdom 





The small front-line Sea Harrier 
F/A.Mk 2 fleet is hard-worked, with 
one squadron assigned to each of 
the two ‘Invincible’-class carriers 
which are in use at any one time. 
The No. 800 Squadron (below) 
badge consists of a trident and 
crossed swords, while No. 801 
Squadron (left) has a winged 
trident, and usually employs a 
black/white chequered fin. The 
‘Shar’ is now primarily an air 
defence tool, ground attack for the 
battle group being provided by RAF 
Harrier GR.Mk 7s. 

















Below: No. 899 Squadron, with its winged fist 
insignia, is the shore-based Headquarters Squadron 
for the Sea Harrier community, tasked primarily with 
training new pilots at its base at Yeovilton. The 
airfield has adummy ski ramp to allow the practice of 
this important facet of Sea Harrier operations. 





























Below: In addition to Sea Harrier F/A.Mk 2 
equipment, No. 899 Squadron also operates Harrier 
T.Mk 8Ns - ex-RAF T.Mk 4s modified with some Sea 
Harrier systems - for training purposes. They wear 
the RAF-standard gloss black training scheme. 











Sea Kings are of enormous importance to the 
FAA, serving in the primary roles of large-ship 
and shore-based ASW, assault and SAR. Three 
squadrons operate the Sea King HC.Mk 4 
(above and left) in the assault role, primarily 
for the Royal Marines. ASW is the main role of 
the HAS.Mk 6 (below), which serves with four 
units, although one is principally a training 
squadron. The dedicated SAR variant is the 
HAS.Mk 5U, which serves with No. 771 
Squadron at Culdrose (right). 

















Known in Navy parlance as the ‘Bag’, the Sea King AEW.Mk 2 
serves with No. 849 Squadron, but is deployed in flights 
aboard the aircraft-carriers to provide AEW coverage. 
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Responsibility for search and rescue (SAR) 
duties around the UK coastline is split between 
the FAA, RAF and the Coast Guard (the latter 
employing civilian contracted helicopters). The 
only dedicated SAR unit in the FAA is No. 771 
Sqn which operates five SAR-configured 
HAS.Mk 5Us from Culdrose. With current plans 
calling for retirement in 2010, these will be 
among the last of the type to be retired from 
service. A single Sea King HAS.Mk 5U is also 
operated by No. 819 Sqn at RNAS Prestwick to 
assist the unit’s secondary role of SAR. Its prima- 
ry role, however, is ASW, being strategically 
based near the Firth of Clyde where nuclear 
submarines are at their most vulnerable as they 
transit to and from their base at HMS Neptune, 
Faslane. The unit is not scheduled to re-equip 
with the Merlin HM.Mk 1 and is expected there- 
fore to disband. 


AEW cover 


When designing the air wings for its ‘Invinci- 
ble’-class carriers, the RN had not envisaged that 
AEW cover would not be received from either 
land-based radar and aircraft, or from US carrier 
battle groups. The Falklands campaign saw the 
RN committed to a conflict where these could 
not be supplied and, as a direct result of the 
absence of AEW cover, a number of ships were 
lost to Argentine attacks. An urgent drive to find 
a solution followed, although the small size of the 
carriers and their ski-ramps made a fixed-wing 
platform impractical. The answer was to modify 
the Sea King HAS.Mk 2A airframe by mounting 
a Searchwater radar on the starboard side of the 
fuselage, the subsequent AEW variant being 
operated exclusively by No. 849 Sqn at Culdrose. 
Flights of three helicopters are operated on each 
of the two carriers in service at any one time to 
provide tactical control to the Sea Harriers and 
other shore- and carrier-based aircraft. The entire 
fleet of nine helicopters is currently being 
upgraded to AEW.Mk 7 standard with an 
improved radar. Conversions include a trio of Sea 
King AEW.Mk 2s originally modified from 
HAS.Mk 5s. 


Sea King replacement 

The first EHI (Westland) Merlin, the replace- 
ment of the Sea King HAS.Mk 6 fleet, officially 
arrived at Culdrose on 1 December 1998 when 
the type’s Intensive Flying Trials Unit (IFTU), 
No. 700M Sqn, was commissioned. Designated 
HM.Mk 1, this large, three-engined helicopter is 
considered to have a deck landing agility equal to 
that of the much smaller Lynx. Plans to increase 
the initial order of 44 aircraft by a further 24 
airframes were cancelled by SDR in preference to 
converting more Lynxes to HMA.Mk 8 standard. 
The Merlin officially entered service on 31 
March 1999 and No. 824 Sqn, which currently 
consists of a training flight within No. 700M, will 
become the type’s training squadron in mid- 
2000. The first front-line unit, No. 814 Sqn, is 
expected to deploy in late 2001 while No. 829 
Sqn is expected to re-form to operate the type 
from Type 23 frigates. While expensive, the 
Merlin provides a significant improvement in 
operational capability, reliability and ease of 
maintenance over the Sea King. Fully 
autonomous, its extensive sensor package includes 
a Marconi Blue Kestrel 360° radar, GEC Marconi 
AQS-903 passive sonar processor, sonobuoy 
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dispensing carousel and Thomson-Marconi 
FLASH low frequency active dipping sonar. A 
fully integrated and secure tactical datalink 
enables the Merlin to link into surface ships’ 
active information systems to provide a potent 
addition to the fleet’s capabilities. 


Maritime Lynx 

The RN’s fleet of 35 frigates and destroyers is 
divided into six squadrons, and duties include 
year-round participation in the Standing Naval 
Force Mediterranean (STANAVFORMED) and 
its Atlantic equivalent (STANAVFORLANT), 
and patrol duties in the Falklands, Caribbean and 
Gulf. Each vessel embarks a ship’s flight while at 
sea, equipped with either a Lynx HAS.Mk 
3/3S/3SGM/HMA.Mk 8 (No. 815 Sqn) or Sea 
King HAS.Mk 6 (No. 810 Sqn). Two squadrons 
operate various marks of Westland Lynx primarily 
in the anti-surface and ASW roles, offensive 
weapons consisting of Sea Skua anti-ship missiles, 
Sting Ray torpedoes and depth charges. 
Secondary roles consist of naval gunfire 
support, search and rescue, troop lifting, commu- 
nications flying and vertical replenishment. The 
entire fleet transferred from RNAS Portland to 
Yeovilton in early 1999 prior to the closure of 
the Dorset base on 1 April. First to move was the 
maritime Lynx conversion unit, No. 702 Sqn, 
followed by No. 815 Sqn, the sole front-line 
Lynx unit. The latest version of the Lynx, the 
HMA.Mk 8, entered operational service in 1996 
and continues to progressively re-equip No. 815 
Sqn. The mid-life update includes the installation 
of a 360° radome (although the original 180° 
Seaspray radar is still fitted), FLIR, central tactical 
system and passive identification device. Two 
Lynxes modified for cold weather conditions 
(Lynx HAS.Mk.3SICE) are carried by the ice 
patrol ship HMS Endurance which supports British 
interests in the Antarctic. 


Flying training 

Initial flying grading is provided by five 
civilian-contracted Grob 115 Herons on behalf of 
Britannia Royal Naval College at Dartmouth, 
having replaced the Chipmunk T.Mk 10 in 1994, 
Students progress to the JEFTS for a 24-week 
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RNAS Yeovilton (HMS Heron) 


702 Sqn Lynx HAS.Mk 3S/HMA.Mk 8 

800 Sqn Sea Harrier F/A.Mk 2 

801 Sqn Sea Harrier F/A.Mk 2 

815 Sqn Lynx HAS.Mk 3/3S/3S(ICE)/3SGM, HMA.Mk 8 
815 Operation Evaluation Unit Lynx HMA.Mk 8 

845 Sqn Sea King HC.Mk 4 

846 Sqn Sea King HC.Mk 4 


847 Sqn (3 Commando Brigade Air Squadron) 
Gazelle AH.Mk 1, Lynx AH.Mk 7 


848 Sqn Sea King HC.Mk 4 

899 Sqn Sea Harrier F/A.Mk 2, Harrier T.Mk 8 

Heron Flight Jetstream T.Mk 3 

RN Historic Flt Chipmunk T.Mk 10, Firefly AS.Mk 5, Swordfish 


I/II, Sea Fury FB.Mk 11/T.Mk 20S/Sea Hawk 


FGA.Mk 6 

RNAS Culdrose (HMS Seahawk) 
700M Sqn Merlin HM.Mk 1 
750 Sqn Jetstream T.Mk 2 
77\ Sqn Sea King HAS.Mk 5U 
810 Sqn Sea King HAS.Mk 5U/6 
814 Sqn Sea King HAS.Mk 6 
820 Sqn Sea King HAS.Mk 6 
849 Sqn Sea King AEW.Mk 2 


basic flying training course, rotary-wing students 
graduating to the DHFS at RAF Shawbury for an 
11-week course on Squirrel HT.Mk 1s. The 
Gazelle HT.Mk 2-equipped No. 705 Sqn 
disbanded at Culdrose in October 1997, its 
number being assigned to the basic training 
squadron within the DHFS. Operational conver- 
sion training is then undertaken on the multi- 
engine front-line types with No. 702 Sqn (Lynx), 
No. 810 Sqn (Sea King ASW) or No. 700M Sqn 
(Merlin). Pilots destined for the Sea Harrier 
squadrons train alongside their RAF counterparts 
on Tucanos and Hawks before transferring to 
No. 899 Sqn for operational conversion. 

Another contractor, Bond Helicopters, 
provides the Flag Officer Sea Training (FOST) 
with a pair of AS 365N2 Dauphins. Based at 
Plymouth-Roborough, the two helicopters trans- 
port FOST personnel responsible for RN training 
to ships at sea. With the closure of HMS Osprey, 
the Flight Deck Training Unit was absorbed into 
the School of Flight Deck Operations at Culdrose 
which now provides all specialist aircraft han- 
dling, crash rescue and fire-fighting training for 
aircraft handlers destined for the fleet. The Fleet 
Target Group also transferred from Portland to 
Culdrose and operates Chukar pilotless drones to 
train naval anti-aircraft gunners. Nine Jetstream 
T.Mk 2s are used by No. 750 Sqn at Culdrose to 
train observers destined for the helicopter fleets. 
A further four Jetstream T.Mk 3s are operated on 
communications duties by Heron Flight at 
Yeovilton, this being a radar-equipped version of 
the civilian Jetstream 31. The unit was retitled 
from Yeovilton Station Flight on 1 April 1998 
and is parented by No. 750 Sqn. 


Support units 

The Naval Aircraft Repair Organisation 
(NARO) at Fleetlands near Gosport, which 
formerly undertook the maintenance of the 
FAA’s large helicopter fleet and Lynx HMA. 
Mk 8 conversions, merged into DARA at RAF 
St Athan on 1 April 1999. While the manage- 
ment structure changed, the maintenance of naval 
and army helicopters, plus RAF Chinooks, is 
expected to remain at Fleetlands, the largest 
helicopter repair facility in Europe. Both here, 
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Hawk T.Mk 1/14 
School of Flight Deck Operations 
Harrier GR.Mk 3/T.Mk 4, 
Wessex HAS.Mk 1/3/HU.Mk 5 
Engineer Training Squadron Sea King HAS.Mk 5 
RNAS Prestwick (HMS Gannet) 
819 Sqn Sea King HAS.Mk 5U/6 


Defence Aviation Repair Agency, Fleetlands and Almondbank 
Gazelle AH.Mk 1 Fleetlands 
drawn from stored examples when required 


Air Engineering & Survival School (HMS Sultan) 
Lynx HAS.Mk 2/3, Sea King HAS.Mk 1/6, 
Wessex HAS.Mk 3/HU.Mk 5/5C, 


760 Sqn SH-3D, Sea King HAS.Mk 2A, Wasp HAS.Mk 1 
Fleet Air Arm Fire School (Predannack) various 
Civilian Contract Flying 
Flag Officer Sea AS 365N2 Dauphin Roborough 
Training, Culdrose 
Defence Helicopter Flying School 
705 Sqn Squirrel HT.Mk 1 Shawbury 


Bournemouth 
Barkston Heath 


Flight Refuelling Aviation Falcon 20C/DC/E/ECM 
Joint Elementary Flying — Firefly 

Training School 
Naval Flying Grading Flight +Grob G115D-2 Heron Roborough 


United Kingdom 





The sizeable Lynx fleet is concentrated in two squadrons: No. 
702 (training) and No. 815, the latter parenting all the small 
ship’s flights. The fleet comprises two principal variants; the 
HAS.Mk 3 (left) and HMA.Mk 8 (below). The Iatter is 
produced by conversion, and has a 360° radome under the 
nose and prominent FLIR sensor. 
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No. 847 Squadron, often 
referred to by its previous 
name of 3 Commando 
Brigade Air Squadron, 
provides support to the 
Royal Marines during 
assault operations, 
equipped with Lynx AH.Mk 
7 TOWs (below) and Gazelle 
AH.Mk 1s (left). At one 
point it was mooted that 
847 Sqn might receive some 
Apaches, but these are more 
likely to be provided to the 
Marines by 16 Brigade as 
and when required. 























Target facilities for the fleet are provided by Hawks flying 
with the civilian-operated FRADU (above) and the ECM pod- 
equipped Falcon 20 fleet of Flight Refuelling (below). 














Below: Observer training has long been 
the task of No. 750 Squadron at 
Culdrose, and for many years it has 
used the Jetstream T.Mk 2 for the task. 
This variant has a thimble radome for 
search radar. 








Below: Two AS 365N2s 
are flown by Bond 
Helicopters under 
contract to Flag Officer 
Sea Training (FOST). 
From their base at 
Roborough, they 
transport instructors 
and examiners to ships 
at sea during training 
periods. 








Heron Flight at Yeovilton (previously the Station 
Flight) operates a quartet of Jetstream T.Mk 3s on 
communications duties. This variant is 
distinguished by the 360° belly radome. 














Prospective FAA pilots undergo flight screening with the 
Navy Flying Grading Flight at Roborough, which is equipped 
with Grob G115 Herons provided under contract by 
Bombardier/Shorts. 
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and at Almondbank, helicopters are stored. Many 
of these could be returned to service quickly if 
the need arose. Sea Harriers are both maintained 
and stored at RAF St Athan. Using a number of 
retired airframes for training purposes, the 
Engineer Training Squadron at Culdrose and the 
Air Engineering and Survival School at HMS 
Sultan, Gosport, provide training for ground 
trades, the latter having a dummy unit (No. 760 


Sqn) to provide realistic training in the proce- 
dures of front-line squadrons. 

The Fleet Requirements and Air Direction 
Unit (FRADU) simulates aerial threats for the 
training of ground-based fighter direction 
operators with a fleet of 12 Hawk T.Mk 1/1As. 
Operated by Hunting Aviation Limited, the unit 
received its first ex-RAF aircraft in 1994 while 
based at Yeovilton, subsequently moving to its 


current home at Culdrose. A return to Yeovilton 
is expected when the Sea Harriers move to 
Cottesmore and Wittering. The Hawks are 
currently supplemented by a fleet of 18 civilian- 
registered Dassault Falcon 20 aircraft operated in 
the electronic warfare training role from 
Bournemouth Airport by Flight Refuelling Ltd. 
These are also expected to move their operations 
to Yeovilton. 





Army Air Corps 





The Army Air Corps (AAC) has unrivalled oper- 
ational experience gained from its long-standing 
anti-terrorist and troop support commitment in 
Northern Ireland, anti-tank missions in the Gulf 
War, support of NATO operations in Bosnia and 
patrols over the jungles of Belize and Brunei. 
With the imminent arrival of the first WAH-64D 
Apache Longbow, the AAC is on the verge of a 
wholesale restructuring of its helicopter fleet, 
SDR having re-affirmed the Army’s need to 
maintain a full-range of warfighting capabilities. 
With scale now less important, the ability to 
mount offensive, mobile operations has come to 
the fore, a key requirement being an increase in 
air-delivered firepower. With a greater emphasis 
on precision to maximise military impact and 
reduce civilian casualties, greater protection of 
forces is also required to make the deployment of 
forces an acceptable risk. The UK government 
announced in June 1999 that the UK rapid 
reaction forces are to be made available to the 
United Nations, which will be entitled to call on 
UK troops for peacekeeping duties and to 
support preventative action. 

The British Army currently maintains three 
armoured and two mechanised brigades, plus one 
specialised air assault brigade. Future changes will 
see three armoured regiments withdraw to the 
UK from Germany, two of which will become 
armoured reconnaissance regiments, the other a 
joint biological and chemical defence regiment. 
With parachute operations unlikely to exceed 
battalion levels, the existing 5 Airborne Brigade 
has become 12 Mechanised Brigade, the para- 
chute role being transferred to 16 Air Assault 
Brigade at Colchester. This was created on 
1 September 1999 by an amalgamation of 5 
Airborne and 24 Airmobile Brigades, in prepara- 
tion for the WAH-64D entering service in 2000. 
In Northern Ireland, the Belfast Agreement is 
seen as providing the basis for a lasting political 
settlement and a reduction in the level of terror- 
ism. The level of troops is therefore expected to 
fall, although garrisons will continue to be main- 
tained as in other parts of the UK. 


Roles and organisation 

Forming only some one and a half per cent of 
the manpower of the British Army, the AAC has 
five defined roles — armed action, observation 
and reconnaissance, direction of fire and forward 
air control, assistance in command and control, 
and the (limited) movement of men and matériel. 
With some 25,000 troops deployed either in 
Northern Ireland or overseas, the AAC regularly 
undertakes diverse operations in a wide variety of 
environments. Unlike most western army air 
arms, the AAC does not possess a medium- or 
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heavy-lift helicopter capability, which remains 
with the RAF. The establishment of the JHC, 
however, has brought the battlefield helicopter 
fleets of all three services under the control of 
Land Command (LandCom). The AAC itself is 
commanded by the Headquarters Director Army 
Aviation at Middle Wallop in Hampshire, and 
operates a fleet of helicopters greater in size than 
the other two services combined. Only one 
squadron reports directly to it, namely No. 667 
(Development and Trials) Sqn which, as its title 
suggests, undertakes test work with pairs of 
Gazelle AH.Mk 1s and Lynx AH.Mk 7s. The 
front-line helicopter squadrons are formed into 
five regular and one volunteer AAC regiments 
which, in turn, report to the aviation branch of 
LandCom at Netheravon, Wiltshire. 


Germany-based regiment 

1 Regiment AAC moved to the former RAF 
airfield at Giitersloh from Hildesheim in 1993, 
The regiment is assigned to the Ist (UK) 
Armoured Division in Germany, the UK 
maintaining three armoured brigades (4th, 7th 
and 20th) and a divisional headquarters as part of 
British Forces Germany, a title adopted following 
the amalgamation of the British Army of the 
Rhine and RAF Germany. The whole division is 
set to relocate to the UK by 2002. Reporting to 
the divisional headquarters at Herford, 1 Regi- 
ment AAC consists of three component 
squadrons, each equipped with six TOW- 
equipped Lynx AH.Mk 7s and six Gazelle 
AH.Mk 1s. The squadrons are assigned by the 
divisional HQ to the armoured brigades as 
appropriate, while the regiment headquarters also 
operates a single helicopter of each type. 

Fulfilling an identical role in the UK is the 
Dishforth, North Yorkshire-based 9 Regiment 
AAC. Now assigned to the 16th Air Assault 
Brigade, the regiment returned to the UK from 
Germany in the early 1990s, whereupon it joined 
the ARRC. Although similarly equipped to the 
Germany-based regiment, one of its three 
squadrons, No. 657 Sqn, is tasked with the 
support of special forces operations. The Lynx 
AH.Mk 9 variant was operated until 1994, when 
No. 672 Sqn was replaced by No. 656 Sqn 
which arrived from Netheravon. 

The former RAF Phantom base at Wattisham 
in Suffolk is home to both 3 and 4 Regiments, 
which withdrew to the UK from the German 
bases of Soest (1993) and Detmold (1995), 
respectively. Each is assigned to the new 16th Air 
Assault Brigade which was re-designated from 
the 24th Airmobile Brigade on 1 September 1999 
and moved from Catterick, North Yorkshire to 
its current home at Colchester, Essex in March 


1993. This new flexible, high-speed assault force, 
which includes two of three Parachute Battalions 
at any one time, forms an integral part of the 
Multi-National Division-Central (MND-C) 
established on 1 April 1994. The MND-C, head- 
quartered at Rheindahlen, is regarded as the 
ARRC’s most mobile force and includes brigades 
from the German, Belgian and Dutch armies. 
Both 3 and 4 Regiments operate two squadrons 
with a mixed complement of six Gazelle AH.Mk 
1s and six TOW-armed Lynx AH.Mk 7s. The 
remaining squadron in each regiment operates 11 
Lynx AH.Mk 9s inherited from 9 Regiment in 
1994, These perform the light battlefield mission 
while medium lift is supplied by the RAF, which 
is tasked to supply 18 Pumas and Chinooks. 
These are able to transport the infantry element 
of an airborne battle group formed around one of 
the two regiments, including an infantry aviation, 
company of three rifle platoons and a Milan anti- 
tank platoon. Also based at Wattisham is the 7th 
Battalion Royal and Mechanical Engineers 
(REME) which provides aircraft workshops. 

Despite the terrorist ceasefire, the British Army 
still maintains a heavy commitment in Northern 
Ireland. From Headquarters Northern Ireland 
(HQNI) at Lisburn, County Antrim, the General 
Officer Commanding (GOC) and his staff direct 
and administer all the armed forces in the 
province. Command is exercised through three 
brigade headquarters, the 3rd, 8th and 39th 
Infantry Brigades in Portadown, Londonderry 
and Lisburn, respectively. The total number of 
personnel available to the GOC amounts to some 
17,000, including 1,500 RN and RAF personnel. 
HQNI exercises direct control of 5 Regiment 
AAC, which comprises a composite regiment of 
Lynx, Gazelles and Islanders at RAF Aldergrove. 
Classified as Force Troops, the AAC’s resources 
are allocated to the three brigades for specific 
tasks. While both Nos 655 and 665 Squadrons 
have six Lynx AH.Mk 7s and six Gazelle AH.Mk 
1s assigned, respectively, each operates a much 
larger complement, borrowing helicopters as 
required from other regiments. The nature of the 
threat to the Army in Northern Ireland sees a 
greater emphasis on troop transport, as a result of 
the need to support and resupply army garrisons 
by air. The Gazelles are also used extensively in 
the observation role. 5 Regiment also operates 
four Islander AL.Mk 1s on surveillance and 
reconnaissance duties in the province on behalf 
of the Reconnaissance Intelligence Centre at 
Aldergrove, which passes the information to all of 
the security forces. 

Overseas, the AAC has been heavily commit- 
ted to operations in the former Yugoslavia since 
1992. In 1996 NATO established a Stabilisation 
Force (SFOR) which included as part of its 
multinational line-up a single AAC squadron 
rotated from the UK and based at Gornji Vakuf 
under Operation Resolute. 


Right: Until the WAH-64D Longbow Apache enters service the 


‘teeth’ of the AAC remains the TOW-armed Lynx AH.Mk 7. 


Above: The Lynx AH.Mk 9 
force is concentrated at 
Wattisham, with 3 and 4 
Regiments. These are 
expected to move to 
Germany as part of 1 
Regiment. 


Below: The Lynx AH.Mk 7 
has proved to be a most 
useful ‘cab’, and it is set for 
many years more service, Its 
good load-carrying ability 
makes it ideal for Apache 
support. 


7 Flight supports British Army training operations in Brunei, 
equipped with three Bell 212s, a type unique to this unit 
within the AAC, 


Right: The Gazelle AH.Mk 1 
is operated primarily in the 
observation and liaison 
roles, although it can also 
undertake battlefield 
transport/medevac and light 
attack duties. 


Left: Having completed basic 
training with the DHFS at 
Shawbury on Squirrel HT.Mk 
1s, prospective Army pilots 
transition to the similar 
NVG-capable HT.Mk 2s of 
No. 670 Sqn at Middle Wallop 
for operational training. 


Right: The Army’s only fixed- 
wing type is the Islander 
AL.Mk 1. This example serves 
with 1 Flight in Northern 
Ireland on surveillance and 
liaison duties. A training 
flight is at Middle Wallop. 


Above and below: Among the most elusive of British military 
aircraft are the Agusta A 109s of 8 Flight at Hereford, which 
operate on fast transport and other duties for the SAS. The 
flight also has a pair of Gazelles, while additional Special 
Forces support comes from the Lynxes of No. 657 Squadron. 
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Volunteer forces 


The British Army’s reserve component, the 
Territorial Army, suffered substantial cuts in its 
manpower in SDR although its aviation element 
survived. Controlled by 7 Regiment (Volunteers) 
at Netheravon, two squadrons equipped with six 
Gazelle AH.Mk 1s each are operated from the 
Wiltshire airfield. Two other territorial units are 
located at the RAF bases at Leuchars (3 Flight) 
and Shawbury (6 Flight) and, in common with 
their Netheravon counterparts, are tasked to 
provide transport for senior personnel. All 
aircrew are former regular AAC personnel and 
with contractorised maintenance they are regard- 
ed as an economic way of fulfilling a necessary 
role while freeing the regular field army units to 
continue with their operational training. Each 
flight comes under the administrative control of 
7 Regiment but under the operational command 
of the local Army headquarters. For example, 
3 Flight is commanded by a full-time major 
under the operational control of Headquarters 
Army Scotland, with a complement of 12 ex- 
regular pilots, 12 ex-regular aircrew and two 
regular airtroopers. 

Also controlled by 7 Regiment, but crewed by 
full-time personnel, is the enigmatic 8 Flight at 
Hereford. The unit operates four Agusta A 109A 
Mk IIs on behalf of the Special Air Service (SAS), 
the British Army’s famous special forces unit. 
Two of these were captured from Argentine 
forces during the Falklands War, being subse- 
quently joined by a second pair purchased new 
from the manufacturer. All four wear civilian- 
style colour schemes which change on a regular 
basis, and are supplemented in their specialised 
role by a pair of Gazelle AH.Mk 1s. 


Training 

The training of aircrew is the responsibility of 
2 (Training) Regiment at Middle Wallop. Since 
the retirement of the DHC Chipmunk from 
AAC service, flying training has been undertaken 
by the tri-service JEFTS. Initial flying grading is 
undertaken at RAF Newton, while basic training 
is concentrated at RAF Barkston Heath. Students 
progress to the DHFS for a 17-week course of 
training on the single-engined Squirrel HT.Mk 1, 
and while basic training is undertaken alongside 
RAF and FAA aircrew, army student pilots 
undertake an army advanced syllabus prior to 
transferring to No. 670 Sqn at Middle Wallop. 
Here, using the Squirrel HT.Mk 2, students 
receive tactical operations training in a 30-week 
course. On obtaining their wings, students 
progress to operational conversion on either the 
Gazelle or Lynx at No. 671 Sqn, at the same 
base. Training for ground trades is provided by 
the School of Electrical and Aeronautical Engi- 
neering at Arborfield in Berkshire, which uses a 
number of retired helicopters for this purpose. 


Independent units 

A number of small flights operate unique 
missions at various locations around the world. 
Supporting British Forces exercising in the 
Sultanate of Brunei is 7 Flight with a comple- 
ment of three twin-engined Bell 212s. This twin- 
‘engined type is ideal for operating over the dense 
jungle. Dry-leased from Bristow Helicopters, 
operating costs are financed to the tune of 90 per 
cent by the Sultan of Brunei. Despite the RAF’s 
withdrawal of a permanent presence in Belize, 


156 


the AAC maintains 25 Flight in the Central 
American country. A mix of Gazelle AH.Mk 1s 
and Lynx AH.Mk 7s is operated in support of the 
British Army Training Support Unit Belize 
(BATUB) which provides LandCom units with 
training in a tropical jungle environment. 
Consideration is currently being given to acquir- 
ing additional Bell 212s, as the single-engined 
Gazelle is not ideal for operating over decidedly 
inhospitable terrain. 

The British and UN forces in Cyprus are 
supported by three Gazelles assigned to 16 Flight 
at Dhekelia, while the various headquarters 
around Rheindahlen in Germany have the 
services of 12 Flight at RAF Briiggen to ferry 
VIPs. The largest permanent overseas detachment 
is, however, in Canada, where five Gazelles 
operate as part of the British Army Training Unit 
Suffield (BATUS). The large live-firing ranges on 
the Alberta plains enable six battlegroup-sized 
exercises to be conducted each year on a scale 
simply not possible in Europe. To save the cost of 
shipping helicopters to Canada for each exercise, 
three of the assigned Gazelles are used by the 
aviation element of the deploying force. The 
remaining two Gazelles are used by range safety 
staff and are accordingly painted in high-visibility 
markings. They are often called upon to act in 
their secondary role of casualty evacuation, the 
nearest hospitals being some distance way from 
the range areas. In 1997 Lynx AH.Mk 7s were 
deployed to BATUS for the first time and active 
consideration is now being given to basing some 
of the type in Canada. 


Apache Longbow 

The delivery of the first of 67 WAH-64Ds in 
March 2000 will see the commencement of a 
process of marked change in the AAC’s organisa- 
tional structure, prompted primarily by the 
dramatic increase in capability the new helicopter 
will introduce. Powered by the same Rolls- 
Royce RTM322 engines as RAF and FAA 
Merlins, the first example was rolled out on 28 
September 1998. Production is set to commence 
at Westland’s Yeovil plant in late 1999 and set to 
be completed by 2003. First to form will be a 
Fielding Squadron equipped with eight 
helicopters for instructor training, the helicopters 
subsequently transferring to the operational 
conversion role. A joint venture entitled Aviation 
Training International Ltd will provide all 
Apache training, the company financing the 
initial investment in equipment, infrastructure 
and personnel with the MoD paying on a ‘as 
provided’ basis. Single Apaches will also join the 
DERA trials fleet at Boscombe Down and No. 
667(D & T) Squadron for ongoing development 
work. Anti-armour missiles will consist of the 
Brimstone fire-and-forget development of the 
Rockwell AGM-114F Hellfire, while a develop- 
ment of the Starstreak SAM may provide an 
air-to-air capability. 

Already planned prior to SDR was a reorgani- 
sation of the AAC fleet built around the new 
type and designed to produce rapidly deployable 
units similar to US Army cavalry regiments. Both 
3 and 4 Regiments at Wattisham and 9 Regiment 
at Dishforth now report to the new 16 Air 
Assault Brigade and will be redesignated, proba- 
bly to Assault Regiments. Each will be equipped 
with two squadrons of eight WAH-64Ds along- 
side a single squadron operating a similar number 


of modified Lynx AH.Mk 7s. These Lynxes are 
scheduled to lose their TOW equipment and 
fulfil a new role as light utility helicopters. In 
turn, the existing Lynx AH.Mk 9s will transfer to 
1 Regiment in Germany whose three squadrons 
will operate eight each. With the reduction in the 
number of Gazelle and Lynx helicopters operat- 
ed, the AAC’s troop-carrying capacity will fall 
some 50 per cent. In Northern Ireland, 5 Regi- 
ment will expand, albeit on paper only, adopting 
the aircraft it currently operates on loan. The two 
special forces units, 8 Flight at Hereford and No. 
657 Sqn at Dishforth, are expected to merge to 
create a dedicated special forces squadron with a 
complement of four A 109A Mk IIs, two Gazelle 
AH.Mk 1s and six Lynx AH.Mk 7s. In turn these 
are likely to re-locate to Odiham to operate 
alongside the RAF’s Chinook HC.Mk 3s. Tenta- 
tive plans to operate a Westinghouse Skyship 600 
in a surveillance role have been abandoned 
following extensive trials by the Army Airship 
Trials Team, the dirigible having been returned 
to the manufacturer. 


Army Air Corps 


Headquarters Director Army Aviation, Middle Wallop 
667 (Development and Trials) Sqn Gazelle AH.Mk 1, 


Lynx AH.Mk 7 
1 Regiment 
651 Sqn Gazelle AH.Mk 1, Lynx AH.Mk7 — Giitersloh 
652 Sqn Gazelle AH.Mk 1, Lynx AH.Mk7 — Giitersloh 
661 Sqn Gazelle AH.Mk 1, Lynx AH.Mk7 — Giltersloh 


2 (Training) Regiment/School of Army Aviation 
Defence Helicopter Flying Squadron/660 Sqn 


Squirrel HT.Mk 1 Shawbury 
670 Sqn Squirrel HT.Mk 2 Middle Wallop 
671 Sqn Gazelle AH.Mk 1, Lynx AH.Mk7 = Middle Wallop 
Joint Elementary Flying Training School (civilian contract) 
Firefly 160 RAF Newton 
Firefly 260 RAF Barkston Heath 
Advanced Fixed Wing Flight Islander AL.Mk 1 Middle Wallop 
3 Regiment 
653 Sqn Lynx AH.Mk 9 Wattisham 
662 Sqn Gazelle AH.Mk 1, Lynx AH.Mk 7 = Wattisham 
663 Sqn Gazelle AH.Mk 1, Lynx AH.Mk 7 = Wattisham 
4 Regiment 
654 Sqn Gazelle AH.Mk 1, Lynx AH.Mk 7 = Wattisham 
659 Sqn Lynx AH.Mk 9 Wattisham 
669 Sqn Gazelle AH.Mk 1, Lynx AH.Mk7 ~=Wattisham 
5 Regiment 
655 Sqn Lynx AH.Mk 7 Aldergrove 
665 Sqn Gazelle AH.Mk 1 Aldergrove 
1 Flight Islander AL.Mk 1 Aldergrove 
7 Regiment (Volunteers) 
658 Sqn(V) Gazelle AH.Mk 1 Netheravon 
666 Sqn(V) Gazelle AH.Mk 1 Netheravon 
3 Flight (V) Gazelle AH.Mk 1 RAF Leuchars 
6 Flight (V) Gazelle AH.Mk 1 RAF Shawbury 
9 Regiment 
656 Sqn Gazelle AH.Mk 1, Lynx AH.Mk7 — Dishforth 
657 Sqn Gazelle AH.Mk 1, Lynx AH.Mk7 — Dishforth 
664 Sqn Gazelle AH.Mk 1, Lynx AH.Mk 7 — Dishforth 
Independent flights 
7 Flight Bell 212 Brunei 
8 Flight A 109A Mk II, Gazelle AH.Mk 1 Hereford 
12 Flight Gazelle AH.Mk 1 RAF Briiggen 
16 Flight Gazelle AH.Mk 1 Dhekelia, Cyprus 
25 Flight Gazelle AH.Mk 1, Lynx AH.Mk7 Belize 





AAC Flight BATU 
AAC Historical Flight 


Gazelle AH.Mk 1 
various 


Suffield, Canada 
Middle Wallop 


School of Engineering & Aeronautical Training Arborfield 
Gazelle AH.Mk 1/HT.Mk 2, Lynx AH.Mk 7, Scout AH.Mk 1 
























A single Andover C.Mk 1(PR) is retained by DERA 
to operate Open Skies arms treaty verification 
flights over former Warsaw Pact countries. 





The ETPS has a rotary-wing section in its test 
pilot syllabus, for which this Lynx AH.Mk 7 is 
employed. 


DERA 


The Defence Evaluation and Research Agency 
(DERA) was formed in 1995 from the Defence 
Research Agency, which had only been created 
itself four years previously from a number of 
existing organisations including the Royal Aero- 
space Establishment. The largest military research 
agency in Europe, DERA is a semi-independent 
organisation which controls the core of the UK 
Government’s Ministry of Defence non-nuclear 
scientific and technical assets. Plans call for the 
agency to be privatised, although no specific date 
has been announced. 

The agency operates a diverse range of aircraft 
types within its fleet, each specially modified for 
various test programmes. Controlled by the 
Aircraft Test and Evaluation Sector, flying activi- 
ties are centered at RAF Boscombe Down in 
Wiltshire. This large airfield complex, long the 
home of test and evaluation flying in the United 
Kingdom, now also conducts research and devel- 
opment flying following the ending of test flying 
at Bedford and Farnborough. 

At Boscombe Down a trials fleet of some 40 
aircraft of diverse types are operated by three 
platform departments — Combat Aircraft, Rotary 
Wing, and Patrol and Support. Test flying is 
undertaken by serving military test pilots in test 
squadrons within each department. At any one 





Above: Boscombe Down’s most 
recognisable aircraft is the 
much-modified Hercules W.Mk 2 
operated by the MRF on weather 
research duties for the 
Meteorological Office. 


Left: The Harvard is operated by 
DERA for slow-speed chase 
duties and to provide tailwheel 
experience. 


The BAC One-Eleven is useful as a large flying 
laboratory. This example is carrying ECR90 radar 
(for Eurofighter) in its extended nose radome. 


This Canberra B.Mk 2(TT) is one of two which 
operates from Llanbedr on fast target-towing 
duties in support of missile tests. 


time the fleet is supplemented by some 20 addi- 
tional aircraft on loan from the UK armed forces 
for contract work. A single Andover C.Mk 1(PR) 
is also operated on Open Skies Treaty flights. 

Test pilots from throughout the world are 
trained at the Empire Test Pilots School at 
Boscombe Down which traces its roots to 1914. 
On average 18 test pilots and engineers graduate 
from each 40-week course, having flown the 
school’s unique fleet of diverse aircraft. Service 
aircraft are loaned as and when required and 
training is also undertaken abroad at overseas test 
facilities, most notably at Istres, France (EPNER) 
and Patuxent River, USA (USNTPS). 

Lodger units at Boscombe Down include the 
Meteorological Research Flight (MRF), which 
operates a single Hercules W.Mk 2, a unique 
research platform for the Meteorological Office at 
Bracknell which has requested proposals for its 
replacement. Any new aircraft must be capable of 
flying 10 hours at 27,000 ft (8230 m) with a crew 
of 10. If significant savings are not possible the 
existing Hercules will be kept on charge. Also 
lodging at Boscombe is the School of Aviation 
Medicine (SAM). Part of Strike Command, SAM 
operates a single Hawk T.Mk 1 in support of 
Farnborough-based research projects. 

DERA’s Air and Sea Capabilities Sector oper- 
ates aircraft in support of its range operations. A 
single Jetstream T.Mk 2 is used for sonobuoy 
trials at West Freugh in Scotland, while Llanbedr 
on the Welsh coast operates the first production 


United Kingdom 


The ETPS uses a wide range of types to provide its pupils with experience of 
different types of aircraft. For fast-jet work this Jaguar T.Mk 2 is in use. 





The ASTRA Hawk is a variable-stability 
conversion which can mimic various handling 
conditions. It is used by the ETPS. 





This single Hawk T.Mk 1 flies in support of 
School of Aviation Medicine research conducted 
on behalf of the RAF from Boscombe Down. 


Hawk T.Mk 1 and a Meteor D.Mk 16 as chase 
planes for the Jindivik drones which tow aerial 
targets for live air/air missile practice. A pair of 
Canberras is also used to tow fast targets. In 
August 1999 DERA announced that it would 
acquire 12 ex-Luftwaffe Alpha Jets from February 
2000 to replace much of its fast-jet fleet, releasing 
the heavily-tasked Hawks to concentrate on 
ETPS duties. Only six of the Alpha Jets will be 
flown, the remainder being held in storage as a 
spares source. 


Defence Evaluation and 
Research Agency 





DERA HEADQUARTERS, FARNBOROUGH 


Aircraft Test & Evaluation Sector, Boscombe Down 
Combat Aircraft Department (Fast Jet Test Sqn) 
Rotary Wing Aircraft Department (Rotary Wing Test Sqn) 
Patrol and Support Aircraft Department (Heavy Wing Test Sqn) 
Empire Test Pilots School 
The above squadrons use Andover, BAe 125, BAe 748, Basset, 
Gazelle, Harrier, Harvard, Hawk, Hunter, Jaguar, Lynx, 
Navajo, One-Eleven, Sea King, Tornado and Tucano, plus aircraft 
loaned from the services and manufacturers. 


Air and Sea Capabilities Sector 
Canberra B.Mk 2(mod), Hawk T.Mk 1, Meteor D.Mk 16 
Jetstream T.Mk 2 


Llanbedr 
West Freugh 


Meteorological Office, Bracknell 


Meteorological Research Flight Hercules W.2 Boscombe Down 
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737-700IGW: 15, 25, 25 

737-BBJ: 25 

747: 32 

747-400F: 13 

767: 8, 26 

767-300ER: 142 

A30 Wedgetail: 25, 25 

B-1A: 32 
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B-1B Block C; 30, 34, 37, 39 
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CT-156 Harvard || (see Raytheon) 
CVE carrier: 44 


D 


Dakota C.Mk 4 (see Douglas) 
Dash 8 (see de Havilland Canada) 
Dassault 
Etendard IVP: 27 
Etendard |VPM: 27 
Falcon 20: 142, 152, 153, 154 
Falcon 900/900EX: 5 
Mirage III: 107 
Mirage IIIB: 107, 111 
Mirage IIICE: 7 
Mirage 5: 9, 80 
Mirage 2000-5F: 4 
Mirage 2000-9: 9 
Mirage 2000D: 107, 111 
Mirage 2000DAD/EAD/RAD: 9 
Mirage 2000N: 108 
Mirage F1B/C/D/E: 6-7 
Mirage F1CE: 7 
Mirage F1CR: 69 
Mirage F1DDA/EDA: 7 
Mirage F1EE: 7 
Mystere/Falcon 20: 108, 111 
Rafale A: 106 
Rafale M.02: 4 
Standard 3 SEM: 27 
Standard 4 SEM: 27 
Super Etendard: 4, 27, 27 
Dassault/Daimler-Benz 
Alpha Jet: 8, 12, 106, 111, 157 
Alpha Jet E: 4 
Dauphin, AS 365N2 (see Eurocopter) 
Dauphin N4, EC 155B (see Eurocopter) 
Dauphin, SA 365 (see Aérospatiale) 
DC-9 (see Boeing/McDonnell Douglas) 
DC-9-32 (see Boeing/McDonnell 
Douglas) 
DC-10 (see Boeing/McDonnell Douglas) 
de Havilland Canada 
CC-138 Twin Otter: 122, 123, 132 
CC-142 Dash 8: 122 
Chipmunk: 156 
Chipmunk T.Mk 10: 144, 146, 152 
CT-142 Dash 8: 12, 122, 123, 129 
DHC-6 Twin Otter: 5 ‘ 
Delfin, L-29 (see Aero) 
DF-8F Crusader (see Vought) 
DHC-6 Twin Otter (see de Havilland 
Canada) 
Dominie T.Mk 1 (see Hawker 
Siddeley/BAe) 
Dornier/Bell UH-1D: 19, 20, 22 
Douglas Dakota C.Mk 4: 146 
DP-2E Neptune (see Lockheed Martin) 


E-2 (see Northrop Grumman) 
E-3 (see Boeing) 
EA-6B Prowler (see Northrop Grumman) 
Eagle, F-15 (see Boeing/McDonnell 
Douglas) 
EC 155B Dauphin N4 (see Eurocopter) 
Ecureuil, AS 350 (see Aérospatiale) 
EF-18+ Hornet (see Boeing/McDonnell 
Douglas) 
EH101 (see EH Industries) 
EH101 Merlin (see EH 
Industries/Westland) 
EH Industries 
CH-149 Cormorant (EH101): 122, 123, 
129, 132 
EH101: 135 
EH Industries/Westland 
EH101 Merlin: 121 
Merlin: 148, 150, 152, 156 
Merlin HC.Mk 3: 135, 142 
Merlin HM.Mk 1: 135, 152 
EMB-111A Bandeirante Patrulhas (see 
EMBRAER) 
EMBRAER EMB-111A (P-95A) 
Bandeirante Patrulhas: 13 
Endurance, HMS: 115, 152 
English Electric 
Canberra: 142 
Canberra B.Mk 2(TT): 157, 157 
Canberra PR.Mk 7: 140, 146 
Canberra PR.Mk 9: 140, 141, 144, 146 
Canberra T.Mk 4: 140, 146 
EPNER - French test pilot school: 
106-111, 106-111 
Esquilo, HB 350BA (see Helibras) 
Esquilo 2, HB 355F2 (see Helibras) 
Etendard IVP/IVPM (see Dassault) 
Eurocopter 
AS 332L2 Super Puma Mk 2: 11 
AS 355F1 Twin Squirrel: 144, 146, 147 
AS 365N2 Dauphin: 152, 153 
CSAR Cougar Mk 2: 4 
EC 155B Dauphin N4: 11 
Squirrel HT.Mk 1: 146, 148, 149, 152, 
155, 156 
Squirrel HT.Mk 2: 155, 156 
Eurofighter: 4, 5, 57, 60, 61, 81, 135, 
136, 138 
Typhoon: 138 
Exercise 
Bright Star: 32 
CALFEX: 32 
Central Express: 32 
Coalition Flag: 32 
Cope North: 32 
Maple Flag: 32, 38 
Red Flag: 32, 38 
Unitas 40-99; 50 
Explorer, MD-900 (see McDonnell 
Douglas Helicopters) 

















F-1 (see Mitsubishi) 
F1B/C/D/E, Mirage (see Dassault) 
F-2 (see Mitsubishi) 
F-4EJ (see McDonnell 
Douglas/Mitsubishi) 
F-4EJ Kai (see Mitsubishi/McDonnell 
Douglas) 
F-4E Kurnass (see Boeing/McDonnell 
Douglas) 
F-4E(S) Oref (see Boeing/McDonnell 
Douglas) 
F-4G Wild Weasel (see 
Boeing/McDonnell Douglas) 
F-4. Operators: 80-89, 80-89 
F-4 Phantom || (see Boeing/McDonnell 
Douglas) 
F-5 (see Northrop Grumman) 
F-7/7MG (see Chengdu) 
F-14 Tomcat (see Northrop Grumman) 
F-15 Eagle (see Boeing/McDonnell 
Douglas) 
F-15E Strike Eagle (see 
Boeing/McDonnell Douglas) 
F-15! Thunder (see Boeing/McDonnell 
Douglas) 
F-16 Fighting Falcon (see Lockheed 
Martin) 
F-22 Raptor (see Lockheed Martin) 
F-84F Thunderstreak (see Republic) 
F-86 Sabre (see North American) 
F-100 Super Sabre (see North American) 
F-104G (see Lockheed Martin) 
F-111 (see Lockheed Martin) 
F 406 Vigilant SURMAR (see Reims) 
F/A-18 (see Boeing/McDonnell Douglas) 
F/A-18E/F Super Hornet (see Boeing) 
Fairchild Metro III: 89 
Fairchild Swearingen C-26B: 13 
Fairey 
Firefly AS.Mk 5: 152 
Swordfish Ii/Ill; 152 
Falcon (see Dassault) 
Farewell, ‘Scooter’: VT-7 ‘Eagles’ 
retires the A-4; 53-55, 53-55 
FB-111H (see Lockheed Martin) 
FC-1 (see Chengdu) 
FCBA (see Future Carrier Borne Aircraft) 
Fearless, HMS: 150 
‘Fencer’ (see Sukhoi Su-24M) 
‘Fencer-B’ (see Sukhoi Su-24) 
‘Fencer-E' (see Sukhoi Su-24MR) 
Fighting Falcon, F-16 (see Lockheed 
Martin) 
Firebee, KDA-1 (see Ryan) 
Firefly (see Slingsby) 
Firefly AS.Mk 5 (see Fairey) 
‘Fitter-C’ (see Sukhoi Su-20) 
‘Fitter-H’ (see Sukhoi Su-22M) 
‘Flanker-B’ (see Sukhoi Su-27) 
Foch: 27 
France 
Ecole du Personnel Navigants d'Essais 
et de Reception, EPNER (Flight 
Test School): 106-111 
‘Frogfoot’ (see Sukhoi Su-25K) 
FSTA (see Future Strategic Tanker 
Aircraft) 
FTA (see Future Transport Aircraft) 
‘Fulcrum’ (see Mikoyan MiG-29) 
‘Fulcrum-A’ (see Mikoyan MiG-29) 
Future Carrier Borne Aircraft (FCBA): 
150 
Future Strategic Tanker Aircraft (FSTA): 
8, 142 
Future Transport Aircraft (FTA): 42 














G115 Heron (see Grob) 
G222 (see Lockheed Martin/Alenia) 
Galaxy, C-5 (see Lockheed Martin) 
Gates Learjet: 111, 111 
Gazelle, SA 342 (see Aérospatiale) 
Gazelle (see Aérospatiale/Westland) 
‘Gearing'-class destroyer: 121 
General Dynamics aircraft (see 
Lockheed Martin) 
George Washington, USS: 55 
GKN Westland aircraft (see Westland) 
Global Express (see Bombardier) 
Globemaster (see Boeing/McDonnell 
Douglas) 
Gloster Meteor D.Mk 16: 157 
Goshawk, T-45 (see McDonnell 
Douglas/BAe) 
Griffin, CH-146 (see Bell Helicopter 
Textron Canada) 
Griffin HT.Mk 1 (see Bell) 
Gripen, JAS 39 (see Saab) 
Gripen, JAS 39 (see Saab/BAe) 
Grob 
115E Tutor: 8, 146, 147 
G115 Heron: 152, 153 
Vigilant T.Mk 1: 146, 149 
Viking TX.Mk 1: 146 
Gulfstream Aerospace 
Gulfstream III; 5 
Gulfstream V: 140 
Gulfstream GIV: 5 


H 


H-3 (see Sikorsky) 
HAL 
Advanced Light Helicopter: 10 
HJT-16 Kiran: 10 
HJT-36: 10 
Light Combat Aircraft: 10 
Handley Page Victor K.Mk 2: 140 
Harrier (see BAe) 





Harrier ||, AV-8B (see McDonnell 

Douglas/BAe) 
Harry S, Truman, USS: 26 
Harvard (see North American) 
Harvard ||, CT-156 (see Raytheon) 
Hawk (see BAe) 
Hawker 

Hunter: 8, 157 

Hurricane Mk IIC: 146 

Sea Fury FB.Mk 11: 152 

Sea Fury T.Mk 20S: 152 

Sea Hawk FGA.Mk 6; 152 
Hawker 1000 (see Raytheon) 
Hawker Siddeley HS.125: 148 
Hawker Siddeley/BAe Dominie T.Mk 1: 

146, 148, 149 

Hawkeye, E-2 (see Northrop Grumman) 
HB 350BA Esquilo (see Helibras) 
HB 355F2 Esquilo 2 (see Helibras) 
Helibras 
HB 350BA Esquilo (UH-12): 11 
HB 355F2 Esquilo 2 (UH-13): 11 
ercules (see Lockheed Martin) 
eron, G115 (see Grob) 


H-46 Sea Knight (see Boeing 
elicopters) 

H-60H (see Sikorsky) 

H-65 (see Aérospatiale) 
‘Hind’ (see Mil Mi-24) 

‘Hip’ (see Mil Mi-8) 

HJT-16 Kiran (see HAL) 
HJT-36 (see HAL) 

Hornet (see Boeing/McDonnell Douglas) 
HS.125 (see Hawker Siddeley) 
Huey, CH-135 (see Bell) 
Hunter (see Hawker) 

Hunter UAV (see IAI/TRW) 
Hurricane Mk IIC (see Hawker) 
‘Hvidbjorner'-class vessel: 116 


IAl Super Phantom 2000: 65, 66, 67, 68 
IAV/TRW Hunter UAV; 17, 19 
\-20 et seq (see Ilyushin) 
I/lustrious, HMS: 148, 150 
Ilyushin 
1-20/22 ‘Coot’: 14 
\|-28: 43 
I-76: 19, 142 
\I-78 ‘Midas’: 11 
I-103: 13 
W-112/112V: 6 
1-114: 6 
Improved Cargo Helicopter, CH-47F (see 
Boeing Helicopters) 
Intrepid, HMS: 150 
Invincible, HMS: 148 
‘Invincible'-class aircraft carrier: 148, 
160, 151, 162 
lroquois, CH-118 (see Bell) 
Islander (see Pilatus Britten-Norman) 
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J-7EB (see Chengdu) 

J-11 (see Sukhoi Su-27SK) 

JA 37 Viggen (see Saab) 
Jaguar (see SEPECAT) 

Janus C (see Schempp-Hirth) 
JAS 39 Gripen (see Saab) 

JAS 39 Gripen (see Saab/BAe) 
Jet Provost (see BAe) 
JetRanger, CH-139 (see Bell) 
Jetstream (see BAe) 

John F. Kennedy, USS: 49 
Joint Strike Fighter (JSF): 15, 138, 150 


K 


Ka-31RLD (see Kamov) 

Kai, F-4EJ (see Mitsubishi/McDonnell 

Douglas) 

Kai, RF-4E (see Boeing/McDonnell 
Douglas) 

Kaman 

SH-2G: 121 

SH-2G(NZ) Super Seasprite: 12-13 

SH-2 Seasprite: 120, 121 

Kamov Ka-31RLD: 10 

KC-10 (see Boeing/McDonnell Douglas) 

KC-130 (see Lockheed Martin) 

KC-135 Stratotanker (see Boeing) 

KDA-1 Firebee (see Ryan) 

KFOR - NATO helicopters in 
Kosovo: 16-23, 16-23 

King Air, CQ0A (see Raytheon) 

Kiowa, CH-136 (see Bell) 

Kiowa Warrior, OH-58A/B (see Bell) 

Kiran, HJT-16 (see HAL) 

‘Kortenaar'-class frigate: 114 

Kurnass, F-4E (see Boeing/McDonnell 
Douglas) 

Kurnass (F-4E) 2000 (see McDonnell 
Douglas/IAl) 


L-29 Delfin (see Aero) 
L-39 (see Aero) 
Labrador, CH-113 (see Boeing 
Helicopters) 
Lancaster B.Mk 1 (see Avro) 
Lancer, B-1B (see Boeing) 
‘Leander'-class frigate: 112 
Learjet (see Gates) 
Lexington, USS: 53 
Light Combat Aircraft (see HAL) 
Lockheed T-33 Shooting Star: 89 
Lockheed Martin 

C-5 Galaxy: 93 

C-130: 13, 20, 45, 49, 93, 116 


C-130B: 9» 
C-130E: 12 
C-130H: 7, 9, 12, 13 
C-130H-30: 9, 145 
C-130J-30 Hercules 2: 12, 142 
C-130J Hercules 2: 13, 25, 135, 142 
C-141B/C StarLifter: 14 
C-141 StarLifter: 58, 93 
CC-130 Hercules: 128, 129 
CP-140A Arcturus: 129 
CP-140 Aurora: 129 
DP-2E Neptune: 48 
F-16A: 60 
F-16A/B Block 15 ADF: 13 
F-16B: 60 
F-16 Block 50 Plus: 5 
F-16C; 12, 13 
6C Block 40: 8 
6C/D: 82 
-16C/D Block 30: 12 
-16C/D Block 60: 9 
-16CJ; 30, 68 
-16CJ Block 50: 13 
6D: 13, 36, 84 
6D Block 40: 8 
6 Fighting Falcon: 5, 66, 68, 77, 80, 
82 


nm 


61; 8-9 

-16MLU: 6 

-22 Raptor: 13-14 

04G: 5 
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-111G: 11, 12 

FB-111H:; 32 

F/RF-111A/C: 12 

Hercules C.Mk 1: 19, 142, 144, 146 
Hercules C.Mk 1P: 145 
Hercules C.Mk 3: 142, 145, 146 
Hercules C.Mk 4: 135, 142 
Hercules C.Mk 5: 8, 135, 142 
Hercules W.Mk 2: 157, 157 
KC-130: 65 

KC-130H Hercules: 7 

C-130P: 15 

P-3A Orion: 7, 13 

P-3B Orion: 7, 13, 14 

P-3N Orion: 5 

P-3 Orion: 50, 51, 116 

TriStar: 8, 140, 142, 143, 144 
TriStar C.Mk 2/2A: 140, 146 
TriStar KC.Mk 1: 140, 146 
TriStar K.Mk 1: 140, 146 
WC-130H/J Hercules: 15 
Lockheed Martin/Alenia 
C-27J:5 

G222:5 

London, HMS: 115 

Longbow Apache, VWAH-64 (see 
McDonnell Douglas/Westland) 
Long-Range Combat Aircraft (LRCA): 32 
Lynx (see Westland) 


‘Mainstay' (see Beriev/Ilyushin A-50) 
Mangusta, A 129 (see Agusta) 
Marconi Phoenix UAV: 19 
MB.339FD (see Aermacchi) 
MBB BO 1085: 22 
MC-130P (see Lockheed Martin) 
McDonnell Douglas aircraft (see 
Boeing/McDonnell Douglas) 
McDonnell Douglas/BAe 
AV-8B Harrier Il: 8, 14, 91 
T-45C Goshawk: 55 
T-45 Goshawk: 54 
McDonnell Douglas Helicopters MD-900 
Explorer (MH-90): 15, 15 
McDonnell Douglas/IAI 
Kurnass (F-4E) 2000: 63, 64, 65, 68, 
83, 84, 84 
Phantom 2000: 63, 66, 67, 77 
Phantom 2020: 78, 88 
McDonnell Douglas/Mitsubishi F-4EJ: 
85 
McDonnell Douglas/Westland WAH-64 
Longbow Apache: 135 
MD-900 Explorer (see McDonnell 
Douglas Helicopters) 
MEKO 200 frigate: 120 
MEKO-360 frigate: 117 
Meko corvette: 9 
Merlin (see EH Industries/Westland) 
Meteor D.Mk 16 (see Gloster) 
Metro III (see Fairchild) 
MH-47E (see Boeing Helicopters) 
MH-90 (see McDonnell Douglas 
Helicopters) 
Mi-8 et seq (see Mil) 
‘Midas’ (see Ilyushin |I-78) 
MiG-21 et seq (see Mikoyan) 
MiG-AT (see VPK MAPO) 
Mikoyan 
MiG-21: 11, 19, 42, 42, 43, 47, 80 
MiG-21bis: 7 
MiG-21F/bis: 43 
MiG-21R: 24 
MiG-23: 42 
MiG-27ML: 10 
MiG-29 ‘Fulcrum’: 6, 9, 10, 11, 13, 24, 
59, 65, 80, 81, 83 
MiG-29 ‘Fulcrum-A’; 4 
MiG-29K: 10 
MiG-29SMT: 4 
MiG-29UB: 4, 9 
MiG-110: 6 
Mil 
Mi-8 'Hip’: 6, 23, 40-41, 42, 42 
Mi-8PS: 6 
Mi-8T: 6 
Mi-8TV: 22-23 
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Mi-17: 40-41, 42, 43 
Mi-24A ‘Hind’: 43 
Mi-24 ‘Hind’: 22-23, 23, 94 
Mi-35: 10, 40, 42, 43 
Military Aviation Review: 4-15, 
4-15 
Minas Gerais: 13 
Mirage (see Dassault) 
Mitsubishi 
F-1: 68, 73, 86 
F-2: 69, 73, 74 
Mitsubishi/McDonnell Douglas F-4EJ 
Kai: 67, 68, 69, 69, 73-74, 73-74, 
85, 86, 86 
Montrose, HMS: 119 
Mudry CAP 10B: 111, 111 
Mystére/Falcon 20 (see Dassault) 


NATO (see North Atlantic Treaty 
Organisation) 
Navajo (see Piper) 
Naval Lynx 3 (see Westland) 
Navy Lynx (see Westland) 
Neptune, DP-2E (see Lockheed Martin) 
Newcastle, HMS: 114 
NH90 (see NH Industries) 
NH Industries NH90: 4, 116, 120 
Nimrod (see BAe) 
‘Niteroi'-class frigate: 113 
Nord 262A: 107, 111 
‘Nordkap'-class patrol vessel: 114 
North American 
F-86F Sabre: 86 
F-86 Sabre: 7 
F-100 Super Sabre: 88 
Harvard: 157, 157 
RF-86F Sabre: 86 
North Atlantic Treaty Organisation 
(NATO): 16-23, 134, 138, 154 
ACE Mobile Force (Land) (ACEMF(L)): 
134 


ACE Rapid Reaction Force (ARRF): 134, 


136 
Airborne Early Warning Force (AEWF): 
136 
Albania Force (AFOR): 16 
Allied Command Europe Rapid 
Reaction Corps (ARRC): 16, 154 
Extraction Force: 16 
Immediate Reaction Force: 136 
Kosovo Force (KFOR): 16-23 
Stabilisation Force (SFOR): 154 
Multi-National Division (South West): 


Northrop Grumman 


B-2A Spirit: 38 

B-2 Spirit: 30, 32 
BOM-74: 49, 49 
BOM-74E: 48, 52 
CF-5A: 52 

E-2: 44, 48 

E-2B Hawkeye: 12 
E-2C: 4 


E-2T Hawkeye: 12 
EA-6B Prowler: 14-15 
F-5: 5, 70, 87 

F-5A/B: 7, 82 

F-5E: 52, 69 

F-5E/F: 10, 45, 80 
F-14 Tomcat: 15, 46, 65, 89 
QF-9 Cougar: 48 
RF-5A: 82, 87 

S-2E Tracker; 13 
S-2T Tracker: 10 
T-38 Talon: 15 


O 


Ocean, HMS: 150 
OH-58A/B Kiowa Warrior (see Bell) 
One-Eleven (see BAC) 
Operation 

Agricola: 144 

Allied Force: 14, 16, 17, 27, 31, 32, 35, 

37, 38, 39, 134, 144 

Allied Harbour: 21 

Bolton: 144 

Deliberate Forge: 144 

Desert Fox: 32, 35, 37, 144 
Desert Shield: 116 

Desert Storm: 91, 93, 114, 116 
Engadine: 144 

Granby: 114, 138 

Joint Guardian: 18, 19, 144 

Jural: 144 

Kingower: 144 

New Frontier: 15 

Palatine: 144 

Peace Pharaoh: 80 

Radome: 144 

Resolute: 154 

Tridente: 27 

Warden: 142, 144 

Oref (see Boeing/McDonnell Douglas) 
Orion, P-3 (see Lockheed Martin) 
OV-10 Bronco (see Boeing) 


P 


P-3 Orion (see Lockheed Martin) 

P-95A Bandeirante Patrulhas (see 

EMBRAER) 

P.180 Avanti (see Piaggio) 

Panavia 

Tae 5, 45, 60, 80, 141, 142, 144, 

Tornado F.Mk 3: 8, 135, 136, 137, 
144, 146, 148 

Tornado GR.Mk 1: 136, 138, 139, 140, 
144, 146 
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Tornado GR.Mk 1A: 138, 140, 146 
Tornado GR.Mk 1B: 138, 139, 146 
Tornado GR.Mk 4: 139, 146 
Tornado GR.Mk 4A; 140, 141, 146 
Tornado IDS: 144 
PC-7 (see Pilatus) 
PC-9 (see Pilatus) 
Persuader, CN.235MP (see CASA) 
Phantom II (see Boeing/McDonnell 
Douglas) 
Phantom 2000 (see McDonnell 
Douglas/IA\) 
Phantom 2020 (see McDonnell 
Douglas/IAl) 
Phoebe, HMS; 112 
Phoenix UAV (see Marconi) 
Piaggio P.180 Avanti: 5 
Pilatus 
PC-7: 111 
PC-9: 9 
Pilatus Britten-Norman 
Islander: 154 
Islander AL.Mk 1: 154, 155, 156 
Islander CC.Mk 2/2A: 144, 146, 147 
Piper Navajo; 157 
Preserver, HMCS: 130 
Prowler, EA-6B (see Northrop 
Grumman) 
Puma (see Aérospatiale) 
Puma (see Aérospatiale/Westland) 
Puma (see Westland) 


a 


QF-4 Phantom || (see Boeing/McDonnell 
Douglas) 
QF-9 Cougar (see Northrop Grumman) 


Rafale (see Dassault) 
Raptor, F-22 (see Lockheed Martin) 
Raytheon 

AQM-37C: 48 

C90A King Air: 126 

CT-156 Harvard II: 126 

Hawker 1000: 5 

T-6A Texan II: 15 

UC-12: 44 
Reims F 406 Vigilant SURMAR: 5 
Republic 

F-84F Thunderstreak: 5, 82 
RF-84F Thunderflash: 82, 88 
RF-4 (see Boeing/McDonnell Douglas) 
RF-5A (see Northrop Grumman) 
RF-84F Thunderflash (see Republic) 
RF-86F Sabre (see North American) 
RF-111A/C (see Lockheed Martin) 
Rockwell aircraft (see Boeing) 
Ryan 

BOM-34: 49 

KDA-1 Firebee: 48 


Ss 


S-2E/T Tracker (see Northrop Grumman) 
S-37 Berkut (see Sukhoi) 
S-61N (see Sikorsky) 
S-70B Seahawk (see Sikorsky) 
S-76C+ (see Sikorsky) 
S-80 (see Sukhoi) 
SA 330 Puma (see Aérospatiale) 
SA 342 Gazelle (see Aérospatiale) 
SA 342M Gazelle (see 
Aérospatiale/Westland)) 
SA 365 Dauphin (see Aérospatiale) 
Saab 
AJS/SH 37 Viggen: 7 
JA 37 Viggen: 7 
JAS 39/C/D Gripen: 7 
Saab/BAe JAS 39/B Gripen: 9 
Sabre 5 (see Canadair) 
Sabre, F/RF-86 (see North American) 
Schempp-Hirth Janus C: 146 
Schleicher Valiant TX.Mk 1: 146 
Scout AH.Mk 1 (see Westland) 
Sea Fury (see Hawker) 
Sea Harrier (see BAe) 
Seahawk, S-70B (see Sikorsky) 
Seahawk, SH-60F (see Sikorsky) 
Sea Hawk FGA.Mk 6 (see Hawker) 
Sea King, CH-124 (see Sikorsky) 
Sea King, UH-3H (see Sikorsky) 
Sea King (see Westland) 
Sea Knight (see Boeing Helicopters) 
Seasprite, SH-2 (see Kaman) 
Seattle, USS: 49 
Semper Fi SuperCobra: 90-105, 
90-105 
Sentry AEW.Mk 1 (see Boeing) 
SEPECAT 
atau 10, 135, 136, 138, 139, 144, 


Jaguar E: 108 

Jaguar GR.Mk 1A/B: 138, 146 

ia GR.Mk 3: 138, 139, 140, 141, 
146 

Jaguar GR.Mk 3A: 138, 146 

Jaguar T.Mk 2: 157, 146 

Jaguar T.Mk 4: 138, 139, 146 
H-2G(NZ) Super Seasprite (see Kaman) 
H-2 Seasprite (see Karan) 

H-3D/H (see Sikorsky) 

H-14B (see Westland Lynx Mk 27) 
H-14C (see Westland Lynx Mk 81) 
H-14D (see Westland STAMOL Lynx) 
H 37 Viggen (see Saab) 

H-GOF Seahawk (see Sikorsky) 
hooting Star, T-33 (see Lockheed) 
hort 

Belfast: 135, 142 

Skyvan: 149 
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Shorts 
Tucano: 152, 157 
Tucano T.Mk 1: 146, 147, 148 
Short-term Strategic Airlifter (STSA): 142 
Sikorsky 
Blackhawk; 50, 51 
CH-53; 91 
CH-53E: 102 
CH-53G: 19, 20, 22 
CH-60S: 15 
CH-124 Sea King: 130 
H-3: 44, 48, 49, 50, 52 
HH-6OH: 26 
S-61N: 21, 21, 22, 23 
S-70B Seahawk: 121 
S-76C+: 144, 147 
H-3D: 22, 152 
H-3H Sea King: 26, 26 
H-60F Seahawk: 26 
H-3H Sea King: 26, 44, 48, 49, 49, 51 
H-60 Blackhawk: 18, 22, 22, 23 
H-60L Black Hawk: 15 
H-3D; 26 
Silver Star, CT-133 (see Canadair) 
Sirius, HMS: 112 
Skyhawk (see Boeing/McDonnell 
Douglas) 
Skyship 600 (see Westinghouse) 
Skytrain ll, C-9B (see Boeing/McDonnell 
Douglas) 
Skyvan (see Short) 
Slingsby 
Firefly: 146, 147, 148, 152 
Firefly 160; 146, 156 
Firefly 200: 146 
Firefly 260: 146, 156 
Slovak Republic 
Air Force: 24-25 
Spirit, B-2/A (see Northrop Grumman) 
Spitfire (see Supermarine) 
Squirrel HT.Mk 1/2 (see Eurocopter) 
STAMOL Lynx (see Westland) 
Standard 3 SEM (see Dassault) 
Standard 4 SEM (see Dassault) 
StarLifter, C-141 (see Lockheed Martin) 
Stratofortress, B-52 (see Boeing) 
Stratotanker, KC-135 (see Boeing) 
Strike Eagle, F-15E (see 
Boeing/McDonnell Douglas) 
Strikemaster Mk 82/A, 167 (see BAe) 
STSA (see Short-term Strategic Airlifter) 
Su-17 et seq (see Sukhoi) 
Sukhoi 
S-37 Berkut (Golden Eagle): 28, 29 
S-80: 6, 7, 29 
Su-17: 42 
Su-20 ‘Fitter-C’: 42, 43 
Su-22: 4, 24, 24, 42, 43 
Su-22M ‘Fitter-H': 43 
Su-22M-4: 24, 25 
Su-24 ‘Fencer-B': 28, 29 
Su-24M ‘Fencer': 9 
Su-24MR 'Fencer-E': 29 
Su-24MRK: 29 
Su-25; 11, 24 
Su-25K ‘Frogfoot': 24, 24, 25 
Su-25UBK: 24 
Su-27: 6, 11, 12, 28, 29 
Su-27 ‘Flanker-B’: 29 
Su-27K: 10, 29 
Su-27KUB: 28, 28 
Su-27PD: 28, 29 
Su-27SK: 12 
Su-27SK (J-11): 11 
Su-27UB: 6, 29 
Su-27UBK: 11, 12 
Su-30: 6, 10, 11, 28, 28, 29 
Su-3OKI: 28, 29, 29 
Su-30MK: 28 
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Su-30MKI: 6, 10, 11, 28, 28 
Su-30MKK: 11, 28, 29 
Su-30MKR: 6 
Su-33: 7, 10, 29, 29 
Su-34; 29 
‘Sumner'-class destroyer: 121 
SuperCobra, AH-1W (see Bell) 
‘Super D' (see Boeing Helicopters 
CH-47SD Chinook) 
Super Etendard (see Dassault) 
Super Hornet, F/A-18E/F (see Boeing) 
Super Lynx (see Westland) 
Supermarine 
Spitfire Mk IIA: 146 
Spitfire Mk VB: 146 
Spitfire Mk IX: 146 
Spitfire PR.Mk XIX: 146 
Super Phantom 2000 (see IAI) 
Super Puma (see Aérospatiale) 
Super Puma Mk 2, AS332L2 (see 
Eurocopter) 
Super Sabre, F-100 (see North 
American) 
Super Seasprite, SH-2G(NZ) (see 
Kaman) 
Super VC10 (see Vickers) 
Swordfish II/IIl (see Fairey) 


T 


T-2 (see Boeing) 
T-6A Texan II (see Raytheon) 
T-33 Shooting Star (see Lockheed) 
T-38 Talon (see Northrop Grumman) 
T-45 Goshawk (see McDonnell 
Douglas/BAe) 
TA-4 Skyhawk (see Boeing/McDonnell 
Douglas) 
TAI/Airtech CN.235M: 9 
Talon, T-38 (see Northrop Grumman) 
Texan II, T-6A (see Raytheon) 
TH-67 (see Bell) 
‘Thetis'-class ship: 116 
Thunder, F-15I (see Boeing/McDonnell 
Douglas) 
Thunderflash, RF-84F (see Republic) 
Thunderstreak, F-84F (see Republic) 
Tomcat, F-14 (see Northrop Grumman) 
Tornado (see Panavia) 
Tracker, S-2E/T (see Northrop 
Grumman) 
‘Tribal'-class frigate: 112 
‘Trident'-class ballistic missile 
submarine: 134 
TriStar (see Lockheed Martin) 
‘Tromp'-class frigate: 114 
Tu-16 et seq (see Tupolev) 
Tucano (see Shorts) 
Tupolev 
Tu-16; 11 
Tu-22M3 ‘Backfire’: 10 
Tu-95MS ‘Bear’: 11, 14 
Tu-95MS ‘Bear-H': 7-8, 14 
Tu-134A: 5 
Tu-154M: 5 
Tu-160 ‘Blackjack’: 7-8 
Tutor, 115E (see Grob) 
Tutor, CT-114 (see Canadair) 
Tutor (see Avro) 
Twin Huey, UH-1N (see Bell) 
Twin Otter (see de Havilland Canada) 
Twin Squirrel, AS 355F1 (see 
Eurocopter) 
Type 21 frigate: 112, 115 
Type 22 frigate: 112, 150 
Type 23 frigate: 112, 152 
Type 42 destroyer: 112, 113 
Type 45 frigate: 150 
Type F 122 frigate: 117, 120 











Type F 123 frigate: 117, 120 
Typhoon (see Eurofighter) 


UC-12 (see Raytheon) 
UH-1D (see Dornier/Bell) 
UH-1N Twin Huey (see Bell) 
UH-1Y (see Bell) 
UH-3H Sea King (see Sikorsky) 
UH-12 Esquilo (see Helibras) 
UH-13 Esquilo 2 (see Helibras) 
UH-14A (see Westland Lynx Mk 25) 
UH-46 Sea Knight (see Boeing 
Helicopters) 
UH-60 Blackhawk (see Sikorsky) 
United Kingdom 
Army: 136, 154 
7th Battalion REME: 154 
Brigades 
3rd Infantry: 154 
5 Airborne: 154 
8th Infantry: 154 
12 Mechanised: 154 
16 Air Assault: 134, 154, 156 
24 Airmobile: 154 
39th Infantry: 154 
British Army of the Rhine: 154 
British Forces Germany: 154 
Divisions 
1 (UK) Armoured: 134, 154 
3 (UK) Mechanised: 134 
Special Air Service (SAS): 156 
Army Air Corps: 135, 142, 154-156 
1 Regiment: 154, 155, 156 
2 (Training) Regiment: 156 
3 Regiment: 154, 155, 156 
4 Regiment: 154, 155, 156 
5 Regiment: 154, 156 
7 Regiment (Volunteers): 156 
9 Regiment: 154, 156 
School of Army Aviation: 156 
Defence Evaluation and Research 
Agency (DERA): 157 
Empire Test Pilots School: 157 
Joint Elementary Flying Training School 
(JEFTS): 146, 147, 152, 156 
Joint Force 2000: 134, 150 
Joint Helicopter Command (JHC): 134, 
142, 148, 154 
Joint Rapid Reaction Force (JRRF): 
134, 148, 150 
Royal Air Force: 135, 136-148 
Defence Helicopter Training School 
(DHFS): 146, 148, 149, 152, 155, 
156 
Logistics Command: 144, 146, 148 
Personnel and Training Command: 
44, 146, 148 
Strike Command: 136-144, 146, 150 
No. 1 Group: 136, 146 
No. 2 Group: 136 
No. 11/18 Group: 136, 146 
No, 18 Group: 140 
No. 38 Group: 136, 146 
Support Helicopter Force (SHF): 142 
Support Helicopter Force Northern 
Ireland (SHFNI): 142, 144 
Royal Air Force Germany: 136, 154 
Royal Air Force Volunteer Reserve: 148 
Royal Auxiliary Air Force: 136, 148 
Royal Navy: 134, 148, 150 
Fleet Air Arm: 148, 150-154 
Naval Air Command: 148 
Royal Marines: 150, 153 
3 Commando Brigade: 134, 150 
Territorial Army: 156 
United Kingdom: 134-157, 134-157 
United States 











Navy 
VC-8 ‘Redtails': 44-52 
VT-7 ‘Eagles’: 53-55 


Valiant TX.Mk 1 (see Schleicher) 
‘Van Speijk'-class frigate: 114 
‘Vasco da Gama'-class frigate: 120 
VC-8 ‘Redtails’ - Last of the 
Independents: 44-52, 44-52 
VC10 (see BAe) 
VC10 (see Vickers) 
VH-3D (see Sikorsky) 
Vickers 
Super VC10: 142 
VC10: 140, 142, 144 
VC10 C.Mk 1; 140 
VC10 C.Mk 1K: 20, 140, 143, 144, 
146 
VC10 K.Mk 2: 142, 143, 144, 146 
VC10 K.Mk 3: 142, 146 
VC10 K.Mk 4: 142, 143, 146 
Victor K.Mk 2 (see Handley Page) 
Viggen (see Saab) 
Vigilant SURMAR, F 406 (see Reims) 
Vigilant T.Mk 1 (see Grob) 
Viking TX.Mk 1 (see Grob) 
Viraat, INS: 9, 10 
Vought DF-8F Crusader: 48 
VPK MAPO MiG-AT: 10 


WAH-64D Apache (see 
Westland/McDonnell Douglas) 
WAH-64D Apache Longbow (see 
Westland/McDonnell Douglas) 
WAH-64 Longbow Apache (see 
McDonnell Douglas/Westland) 
Wasp (see Westland) 
WC-130H/J Hercules (see Lockheed 
Martin) 
Wedgetail, A30 (see Boeing) 
Wessex (see Westland) 
Westinghouse Skyship 600: 156 
Westland 
Advanced Compound Helicopter: 121 
Battlefield Lynx: 121 
Commando Mk 2:9 
sae (Sea King) HC.Mk 4: 150, 
51 
Lynx: 112-121, 142, 148, 152, 154, 
155, 156, 157 
Lynx AH.Mk 1: 112 
Lynx AH.Mk 7: 19, 118, 150, 152, 154, 
155, 156, 157 
Lynx AH.Mk 7 TOW: 153, 154, 155 
Lynx AH.Mk 9: 16, 16, 20, 22, 154, 
155, 156 
Lynx HAS.Mk 2: 112-115, 112, 152 
Lynx HAS.Mk 3: 114-117, 114, 115, 
118, 119, 120, 152, 153 
Lynx HAS.Mk 3CTS: 115, 118 
Lynx HAS.Mk 3GM: 114, 115, 115, 
118 
Lynx HAS.Mk 3ICE: 115, 115 
Lynx HAS.Mk 3 (Pakistan): 115, 115 
Lynx HAS.Mk 3S: 114-115, 118, 152 
Lynx HAS.Mk 3SGM: 115, 152 
Lynx HAS Mk 3SICE: 115, 152 


118 

Lynx HMA.Mk 8: 115, 116, 118, 118, 
119, 119, 152 

Lynx HMA Mk 8(DP): 118 

Lynx HMA Mk 8DSP: 118 

Lynx Mk 2(FN): 113, 113, 115 

Lynx Mk 4(FN): 115, 115 








Lynx HAS.Mk 8 (HMA.Mk 8): 114, 118, 


Lynx Mk 21: 113, 113, 119 
Lynx Mk 22: 113 
Lynx Mk 23: 113, 113, 116, 117 
Lynx Mk 25 (UH-14A): 112, 113, 113, 
116 
Lynx Mk 27 (SH-14B): 113, 114, 114, 
116 
Lynx Mk 80: 116, 116, 117 
Lynx Mk 80A: 120 
Lynx Mk 81 (SH-14C); 116, 116 
Lynx Mk 86: 114, 114 
Lynx Mk 87: 116, 116, 117 
Lynx Mk 88: 4, 117, 117, 120 
Lynx Mk 88A: 117 
Lynx Mk 89: 117, 117 
Lynx Mk 90: 116, 117, 117 
Lynx Mk 90A: 120 
Lynx Mk 90B; 116 
Naval Lynx 3: 117, 117 
Navy Lynx: 118, 121 
Puma: 17, 18, 19, 20, 22, 23 
Puma HC,.Mk 1: 16 
Scout AH.Mk 1: 156 
Sea King: 148, 150, 151, 152, 157 
Sea King AEW.Mk 2: 150, 151, 152 
Sea King HAR.Mk 3: 140, 143, 144, 
146 
Sea King HAR.Mk 3A: 140, 146 
Sea King HAS.Mk 2A: 152 
Sea King HAS.Mk 5: 152 
Sea King HAS.Mk 5U; 151, 152 
Sea King HAS.Mk 6: 150, 151, 152 
Sea King HAS.Mk 6U-C: 144 
Sea King HAS Mk 50/50A: 12 
Sea King HC.Mk 4: 142, 152 
STAMOL Lynx (SH-14D): 116, 116 
Super Lynx: 119, 119, 121, 121 
Super Lynx Mk 217A: 113, 118-120, 
119 
Super Lynx Mk 64: 119, 121 
Super Lynx Mk 88A: 4, 120, 120, 121 
Super Lynx Mk 90B: 120 
Super Lynx Mk 95: 120, 120, 121 
Super Lynx Mk 99; 119-121, 121 
Super Lynx Mk 99A: 121 
Super Lynx Mk 100; 121 
Super Lynx Mk 200: 121, 121 
Super Lynx Mk 300: 9, 11, 119, 121 
Wasp: 11, 112, 115, 152 
Wessex: 142 
Wessex HAS.Mk 1/3/HU.Mk 5: 152 
Wessex HCC.Mk 4: 144 
Wessex HC.Mk 2: 140, 142, 144, 145, 
146, 148 
Wessex HC,Mk 5C: 144 
Westland Lynx Variants: Part 2: 
112-121, 112-121 
Westland/McDonnell Douglas 
WAH-64D Apache: 150 
WAH-64D Apache Longbow: 154, 156 
Wild Weasel, F-4G (see 
Boeing/McDonnell Douglas) 
Wings over the Panjshir Valley - 
Afghanistan: 40-43, 40-43 











Xian B-6 (Tu-16): 11 


Yak-40 (see Yakovlev) 

Yakovlev 

Yak-40: 5 

YF-4J (see Boeing/McDonnell Douglas) 
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